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Recognized Service and Reliability 

After your purchase, the story continues. Just ask PC Magazine readers. They 
bestowed on us the coveted Readers’ Choice for Customer Service and Reliability in 
1994 and 1995. And PC World recently awarded us first-tier status along widi the 
likes of Apple, Compaq, Digital and HR Pretty good company, wouldn’t you say? 

Micron Powcr SM Warranty—An Industry First 

We support our reliability promise with the industry-leading Micron Power war¬ 
ranty*. It backs the microprocessor and main memory for five years, an industry 
first. Add a three-year, parts-only system warranty and a 30-day money-back guar¬ 
antee, and you can rest assured that you’re in good hands. 


Award-Winning Products 

In the past two years, leading industry publications have applauded 
Micron PCs with more than 140 awards for product performance, cus¬ 
tomer service and support. This includes PC Magazines Best Products and 
Editors’ Choice awards in several categories. Add more than 40 PC World Best Buy awards and 
you’ve got an impressive technology hall of fame. 


R E L I A B 
1ST TIER 


MICRON 


2ND TIER 


3RD TIER 


Source: PC World Retabfcy S Service Monitor, May ?Q - November 20.1995 


SUPERIOR SOLUTIONS BY DESIGN 


A ny PC maker can claim to offer a solution that covers your needs. But at Micron 

Electronics, we prefer to let our history and our products speak for themselves. We 
think you’ll agree, it’s an impressive story. 

Superior Technology—A Micron Tradition 

Micron builds PCs with a legacy of excellence. Our manufacturing processes grew out of 
nearly two decades in the semiconductor business, where precision is measured in millionths 
of an inch and quality in parts per million. We’ve built strategic relationships with companies 
like Intel, Microsoft and Novell. From this solid background, were forging unbeatable sys¬ 
tems you can count on today and tomorrow. Best of all, we just doubled our memory 
and added powerful enhancements to several of our systems (see configurations). This 
industry-leading approach gives you a vast increase in system capacity at bargain prices. 





















Millennia" PI 66 


• Intel 166MHz Penlmf* processor 

• SI 2KB pipeline torsi codie, U BIOS 

• 82 EM (D-ROM drive, 3.5' floppy dene 

• 16 bil stereo sound S speakers 

• PCI M-bil 30 video, MPEG, 4MI EDO 
»Tool-Free minilower at desktop 
•Microsoft Mouse, 104-key keyboard 

• Microsoft Windows'' 95 & MS" Plus! [0 
•J • S-yeor/3-yeor Micron Po»h* worranty’ 

• 16MB EDO RAM ‘1.2GB (IDE tord drive 
•IS" Micron t5F«*,.2Bdpfl3J*dis i doyf 
•Microsoft Works S5(D 


5 1,999 
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• 32MB (DO UM* 2.1GB EIDE herd drive 
•IS'Micron lSFGx,.2Sdp(I3J'disploy) 

• Mictosoh Office Pro 95 It Bookshelf 95 CDs 


s 2,399 
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• (4MB EDO MM* 3.1GB EIDE herd drive 

• 17" Micron l7FGx,26dp (15.8“ display) 

• Microsoft Office Pro 95 S Bookshelf 95 CDs 


*3,149 
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•With I33MH: Pentium processor..subtract S200 

* With 200M.HI Pentium processor,..odd SIM 


Millennia P200 Pius 


•Intel 200MHz Pentium processor 
•512KB pipeline tarsi cache Josh BIOS 

* PCI 32-bil Ultra SCSI Frol-20 controller 

* 8X SCSI CD-ROM drive, 3.5" Floppy drive 
•16-bil stereo sound & speakers 

* PCI H-blf 3D video, MPEG, 4M1 [DO 
•Tool-free mmitoww or desktop 

* Microsoft Mouse, KM key keyboard 

* Microsoft Windows 95 £ MS Plus! CO 
J * fyearAyear Micron Power warranty' 

•16MB EDO RAM* 1GB Fast SCSI-2 hvd drive 

* 15' Micron 15FGx r .28dp (13J # dispby] 

* Wicrosafl Works 95 CD 


s 2,499 


Business lew SSS/msui 


• 32MB EDO KAM • 2GI Fust SCSI-2 hard drive 

• 15" Micron ISFGx. 28<fp (137 display) 

• Microsoft Office Pro 95 & Bookshelf 95 (Os 


*3,199 


Busses Ime Si Of/nonlh 


• MMB EDO BAM • 4GI Fosl 5(51-2 hard drive 

• 17* Micron 17FGx, 26dp II 5.8” dispbyl 

• Microsoft Office Pro 95 & Bookshelf 95 CDs 

*4,249 tote feat 

• tfhb 166MHi Pentium processor..subtract SI00 


Millennia Pro2Q0 


• Intel 20QMHi Mum* Pro processor 

• 2 56 KB interna! cork, flash BtQS 

• BK EfBE CD-ROM drive, 35* floppy drive 

• 16-bit stereo sound & speakers 

• PG 64-bit 3D video, MPC6,4MB EDO 

• Tod-free minitower or desktop 
•Mkrosoff Mouse, 101-key keyboard 

• Microsoft Windows IT Workstation CD or 
Windows* 95 & MS* Plus! CD 
5-yeflf/3-yeci Micron Power 1 * warranty' 

■16MB EDO M* 12GB EIDE hod drive 

• 15 n Micron ISFGx, .28dp (13j" dispby) 
•Mkrosafl Works 95 CD 


*2,399 
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•32MB EDO PAM •2.1GB EIDE iittd drive 
■ 17" Micron 17 FGk, .!6dp [15,! n display) 

• Microsoft Office Pro 95 S Bookshelf" 95 CDs 


s 3,049 
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Millennia Pro200 Plus 


• Intel 20ftMHi Pentium Pro processor 

• 256KB tnlernol cache, Pash BIOS 
•PCI 32-bit Ultro SCSI Fasl-20 controller 

*BK SGI CD-ROM drive, 3T floppy drive 
•lfi-bil stereo sounds speakers 
•PCI 64-4H 3D video, NTO, AMI EDO 
Moof-free mini-lower or desktop 
•Microsoft Moron, 104-key keyboard 

• Microsoft Windows Nr Workstation CD or 
Windows 95 SMS Plus! CD 

• Microsoft Office Pro 95 S Bookshelf 95 CDs 
S-yeiir/3-year Mkron Power warranty* 

• 32MB EDO RAM * 2GB Fosl SGG2 bard drive 
*15" Micron ISFOx, ,2Bdp [13r dspby) 


s 3,499 
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•64MB EDO HAM • 4GB Fast SCSI-2 hard drive 
• 1 V Micron l?FGx, .26dp (1ST disptay) 


s 4,549 
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* 128MB EDO RAM * 9GB Fast SCSI-2 hard drive 
•2r Mkron 21 EGx, ,26dp (20J display] 


MICROSOFT 

mwmw 

Reads 1 TO Run 


7,649 
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•Intel 133MHI Pentium 1 'processor 

* 256KB pipeline burst codie, flesh BIDS 

• 16MB EDO RAM • 1.2GB EIDE hard drive 

* BK EtDE CD-ROM drive, 3-5" floppy drive 
■ 14-bit stereo sounds smokers 

*21.0 fax/modem, speakerptane, voice mail 

* Microsoft'' Phono telephony software 
•Internet ready: 

Ihlemel in o Bax bom CompuServe* Apry 
Internet Explorer 

• Prodkjf, America Online* & CompuServe 
trial memberships 

•PCI 44-bit 3D video, MPEG, 2MB EDO 

* 15 M Micron ISFGx, ,2Bdp [137 di^loyf 

• Tool-Free minilower of desktop 
•Microsoft Mouse, 104-key keyboard 

• Microsoft Windows"' 95 & MS* Plus! CD 

• Quicken' Fnanrial M includes: Quicken Deluxe 
5,0; Quicken Financial Planner - ; Quicken Parents 1 
Guido to Money"; Qukken Family Lawyer" 

* Microsoft Home Pok includes: Works 4.0 for 
Window 95; Polisher Deluxe far Windows 
95; Encartrf 96; Erwarto 96 World Atlas; Musk 
CenfopP 96; Wine Guide; Arcade 1.0; Scenes- 
Spwls Extremes Gallecliun; Cntemonkf 96; 

Julia Child Home Cooking; Best af Windows 
Entertainment Pack; CD Sampler (including 
Fury 3 game demo] 

ij* S-yirr/S yenr Micron Paw 1 * warranty’ 

5 1,999 *W Ldy 

•With 166MHz Pentium processor.odd $200 


Home MPC P200 


• Intel 2QflMHi Pentium processor 

• 256KB pipeline burst cache, Hash BIOS 

• 32MB EDO RAM •2JGB EIDE bard drive 

• BK EIDE CD-ROM drive, 3,5" floppy drive 

• 16-frit 30 Wovetobb stereo sound card 

■ Advent AV270 2x25 wait stereo speakers 

• 2B.B fox/madem, speakerphone, voice mail 

• Microsoft Phone lelepbairy software 

• Internet reody: 

Internet in a Box from CompuServe/Spry 
Internet Explorer 

• Prodigy, America Online l CompuServe 
trial memberships 

• PCI 64-hit 3D video, MPEG, 2MB EDO 
*15 n Micron ISFGx, ,20dp [13.7" display) 

• Tool-bee minitower ur desktop 
•Microsoft Mouse, 104-key keyboard 

• Mkrasofl Windows 95& MS PtusKD 

• Microsoft Office Pro 95 1 Bookshelf* 95 CDs 

• Quicken Financial Pak includes: Quicken Deluxe 
5.0; Quicken Financial Planner; Quicken Parents' 
Guide In Money; Quicken Family Lawyer 

• Microsoft home tok includes: Works 4.0 for 
Windows 95; Publisher Deluxe foe Windows 
95; Encurta 96; Encartn 96 World Alim; Music 
Control 96; Wine Guide; Arcade 1.0; Scerro- 
Sparts Extremes tokliun; Gnemonkr 96; 

Juba Child Home Cooking; Bail af Windows 
Entertainment Pock; CD Sampler [including 
Fury game demo) 

j* 5-year/3-yero Micron Power warranty* 


IrtkmstKTjE SiSrs . 

3CR-S9M970 * 


; EntcntfltKwal Fax 

1 208-&93-7393 I 


TitUEns frem Puerto Rjcd 

800-7^1756 
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ToIHiec from Caifids 

B00-70S-I758 


Outstanding Performance—Don’t Take Our Word for It. 

Talk is cheap when you're speaking for yourself. But when its 
from the mouth of an industry expert, it carries weight. Here 
are a few of many examples of what they’re saying about 
Micron™ PCs; 

Micron Home MPC * * * - the fastest weVe ever tested . * . as 
well as a marvelous family package . . . it wins our Top Rated 
award, . ,,"— Family PC, May 1996 

Micron Millennia "In short, Micron covers all the bases with 
this Best Buy, "-PC World, March 1996 

Micron PowerServer ’"This is definitely a best buy.” 
-Computer Shopper, January 1996 

Micron Millennia Trans Port IM “ . * . nearly a dead ringer for 
IBM’s ThinkPad , . . but performs better and saves you about 
$2,500.” -PC Magazine, April 1996 
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Pentium 


^ 5-year Trailed warranty on ffliaeprocenor and n 
/ 3-yeoi limited pwtj-only system warranty 
I v ^ or 3-year optiaial on-site ser vice agreement far all desktop systems 
30 days af free Miiroi-supplied software support 
0 30-day money-bark policy 
'f 2d-lioor tediikd support 

MWtr art iidinr M AUcrMi rums a«S cmMws ai sab and stoaforf iV.^iiW warraAl^ mWm may m/ fat 
W&: (mAjii'flflftw. fspw ft r M iffli'iciV iwrmiAW nuy Ad itar^ aa m mA sVi ot Ay raA'w? AUrtran 


s 2,899 

•With I66MH; Penlitmi proEK5w....Jubtratt $100 


1*1 


Mfret Cram Mcxii» 

95-m7Q8-1755 


90fl E. Kaictier Road. Nampa, ID S36B7 - Mon-fn 6am-10pm Sat 7ajrv-5pm (NTT] ■ Intemalional Sales Hours: Mon-Fri 6am-7pffl (MT| 
20S-693-3434 ■ Fax 20S-833-3^24 ■ Purchase Order Fax 200^93-8^ * GSA Contract #GS35F4317D 
• Technical Support Available £4 Hours A Day-7 Days A Week ■ Tedlnscal Support E-mail: techsuppor1.meio@micrcjfi com 

$1 m Wmn Bsctrania, Itb A> nghte rKarved, Mtron aoarofKK ra r& fbepweiSw Bx pushoiis er Bncra in lypo^ajUrr or jtfKtogJHpny 4(1 ajutimbs m BJCiaa & rnmajlfly hesa 
rd speahcalicrs edangad wOwt mMee: jinoK Ud no) Indirffl Eftpprj mul narKltng. 30-flay matiEytH!* -tow nnl mcr^de ratm sraf nrtgt^l eftafgas 

shcHm. only lo Mcn>’, wand producta and begins frem date ■tfKpmanl AH salat ara snUpct» Murar Sredrirics' cument tefina and commons ®l s^a. L^so prtas Jased on SfrnMnffi 
feasa Imel. lidK Inatia and PanUim are regefetnd tademana nl the Intsi Corpora liar tUffoscft Windows and Iha (tondnrt 4)go are lagtslnrea rrartmarHa and Windows Nf Is s liadenaix 
d Mcroeofli C«pdrBtlon. Al oltiar aarolce maiKs. nadsmaitia nnd negfetersd tademartis ara Ida property of rer i a spec! hue rampanea 3 J 


MICRON 

ELECTRONICS, INC. 


800 - 362-7306 

http://www.mei.micron.com 



































































































INTRODUCING A FLIGHT 
OF THE IMAGINATION. 


FULL-MOTION VIDEO 

With Toshiba's Zoomed Video 
technology and aZVPC Card, you 
get full-screen, full-motion video 
and MPEG support without 
sacrificing system performance. 


BUILT-IN 28.8Kbps MODEM 

Exchange e-mail. Surf the net. Send 
a fax. A 28.8Kbps voice/fax modem 
makes it possible Other tetecom 
features include a speakerphone 
and answering machine. 



12.1* COLOR DISPLAY 

See the big picture. Measuring over a 
foot diagonally, this stunning active- 
matrix display features awesome 
800 x 600 resolution providing plenty 
of room for viewing spreadsheets 
and other documents. 


PENTIUM* PROCESSOR 

Teem s blazing 120MHz 
Pentium processor easily runs 
today's complex software. 
And at just 2M it helps 
maximize battery life. 



32-BIT PCI ARCHITECTURE 

Coupled with 16MB of high-speed 
EDO DRAM and 256KB Of L2 
cache, PCI architecture gives 
you maximum data throughput 
for faster system performance 
and peripheral response. 


MODULAR 6X CD-ROM 

A full 50% faster than quad-speed drivesf 
Pius, SelectBay" architecture lets you swap 
a CD-ROM drive with a modular floppy 
drive, or even a second hard drive 


INTRODUCING THE NEW TECRA • Packed with ciittingedgp technology, the newest Tecra has the power to make your ideas 

fly. You get a quick-tliinking Pentium* processor lightning-fast PCI architecture and a massive 13 billion byte hard drive. Plus, 

Tecra offers powerful multimedia with full-motion video, stereo sound and a 6X CD-ROM drive you can swap with a second 
hard drive. Top it all off with the expansion capabilities of the Desk Station V Plus, and you’ve got a notebook that 
will take you to new heights. For more information visit the Toshiba website at http:// computers.toshiba.com. 



winawrfas or for a dealer near you, call 1 -800-457-7777* 


pentium 


&199G tostv&a America Morraasiori Systems, Inc. A! sc&eiFcakcfis and availa&iriy are Eubjed la change. All products indicated by trademark symbols 
sre trademarked ariS'ijr registered by ttieir respective wmpareea. Intea inside and Pentium Prtcasstir Logos are trademarks cl Intel Corporamn. 



































COMPLETE WITH 
LANDING GEAR. 




POWERFUL DOCKING 

Who needs a desktop? The optional Desk Station V Pins 
unlocks a wealth of expansion capabilities with additional 
PC Card slots as well as PCI/ISA slots l The Desk Station 
also gives you a SefecfBay' for a modular CD-ROM drive 
or floppy drive, stereo speakers , and instant connection 
to your monitor, keyboard, printers and more, 

Jfc it's the ultimate landing gear for your notebook. 


BOTH MODELS 

• 12DMHz (2.9u) Pentium* processor. 
256KB L2 cache 


500CDT 

■ 1tV dia. color active-matrix TFT display. 
dWx GW resolution 

* 6K CD-ROM 

sms 

■ tar dla. color dual-scan DSTN display, 
m x6W resolution 

- Optimal EX CD-ROW 


* PCI system-bus architecture 

* 16MB of EDO DRAM expandable to 144MB 

■ 1.3 ballon byte (nl.MGfi) removable hard drive 

■ Built-in Ea.SKOps voteertax modem 


* SdftdB 9f supports 3.5' llojypy drive, fiX CO-ROM 
or optional second band drive 

* HiQV«Ibci , “ PCI graphics contnjller, 2MB ™feo memory 

* 16-bit Sound Blaster* Pro compatible audio system with 
stereo speakers and microphone 

* Supports too Type II w one Type III 16-bit PC Cards, 

ZV Cards or 32-bil CardBus- Cards 

* fir (Fast Infrared) compliant Irani m track ports 


* Ulhiiivn Ion battery 

* integrated AO adapter 

* Optional Desk Station V Plus docking station 

* Optional Nale&odT ll Enhanced Port Replicator 

* Windows* % or Windows* for Workgroups 

* 3-year limited warranty 

* Totl-Jree technical support - 7 days a week, 

24 hours a day 



In Touch with Tomorrow 

TOSHIBA 

The World s Best Selling Portable Computers. 


Circle 1 24 on Inquiry Card 
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Control Quality 

82 

By Edmund X. Dejesus 
Maintaining software quality 
when developing client/server 
applications requires new 
tools—and new concepts. 
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By Edward Yourdon 
When designing client/server 
systems, “good enough” is best, 
says the software guru. 
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Microsoft Catches Up 
with Netscape 

41 

By Rex Baldato 

Microsoft's latest Web browser 
marches Netscape Navigator 
feature for feature, plus adds 
some tricks all its own. 

Adobe's Finally the 
Managing Type 

42 

By Russell Kay 

Get unified font management 
on the Mac and Windows PCs 
with Adobe's new AT M 4.0. 

Quality Printing, Fast 
and Cheap 

47 

By Robert L Hummel 
NEC's Superscript 860 com¬ 
bines great features with Adobe 
PrintGear technology for good 
Windows performance in a 
low-cost laser printer. 

You Talk, Warp Listens 

48 

By Barry Nance 
Thanks to VoiceType technolo¬ 
gy, you can tell the new version 
of OS/2 where you want to go. 
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Hewlett-Packard’s LaserJet 5 is 
an impressive workgroup/net¬ 
work printer. 
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By Dave Rowell and 
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We test the fastest Intel boxes 
on Earth: 200-MHz quad- 
Penti um Pro servers from ALR 
and Compaq, 
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A Real OS for Real Time 
SI 

By V/fc Sohal and Mitch Bunnell 
LynxOS provides a good, 
portable environment for 
embedded applications* 
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Internet Protocol 

55 

By William Stallings 
Additions to the Internet Pro¬ 
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Flow PrintGear Works 

69 

By Andrew Shaw 
Adobe’s custom processor 
implements a print architec¬ 
ture for high-performance, 
low-cost laser printers. 

PROGRAMMING 

Better Java Programming 

63 

By Peter Wayner 
A look at how Java’s dynamic 
linking mechanism operates, 
and how you can use it to write 
faster Java programs* 
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104 

By Maggi Bender Dorothy 
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And the 


WINNER is 



Pinnacle Micro's 

2.6 GB Optical 

Storage System 


Pinnacle’s award-winning 2.6 GB Removable Optical Drive 

is only *1695 (MSRP) complete with one optical disk. Based on Pinnacle’s unique 
optical technology, the Vertex"' boasts a 19 msec seek time, a maximum data 
rate up to 4.3 Megabytes per second, and a last rotation speed of 3755 RPM. 

Vertex utilizes removable, high capacity optical media (or unlimited storage. 

Fill up a disk, just pop in another. Data intensive applications such as imaging, 
networking, digital video/audio, graphics, and data archiving all require the 
optimum level of data integrity, portability, and fast random access 
to your information. Vertex can hold up to 2.6 Gigabytes of 
mass storage on a single cartridge that complies with industry 
standards for data interchangeability with other 2.6 GB optical 
drives. Each removable disk is only Ml9 
estimated shelf life up to 100 years! And 
optical library systems are available in capacities 
to 2.5 Terabytes for on-line centralized storage in 
winning removable storage drive from Pinnacle Micro, 


✓ 

✓ 

✓ 


Best Overall Removable Media Drive 
Best High Performance 
Best Low Cost 




EVTE 



File Pinnacle Ricnt luge j$ a registered trademark uf Pinnacle fliers Inc. 
All other trademarks are trade marks of (fair respective owners. 
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THE OPTICAL STO RAGE COMPAIMY" 

Tel: 714-789-3000 * Fax: 714-789-3(50 • http://www.pinnademicro.com 

Circle 125 on Inquiry Card (RESELLERS: 126). 















Because bad power take: 
make sure new Back-UP! 



Guaranteed 
Protection against all 
power problems, on 
all power paths, for 
your PC and 
peripherals* 



PC World 

20 Best 
Upgrades 


Baif 


APC products have won more 
awards for reliability than all 
other VPS vendors combined* 


- integrates tile Security of a Surge 
Suppressor with the Power of o UPS 
Bade-UPS Office provides enough outfets to 
protect your entire system. Six cadets guard your 
hardware with fiifl time surge protection. Throe of 
the sii outlets provide instantaneous battery 
backup to keep your system from crashing in die 
event of a brownout or hfodrout 


Battery Replacement Warning 
Prevents Downtime 
An LED signals when the flatk-UPS 
Office's internal seif-tost finds the 
battery near the end of its life. Tou 
have 6-S weeks replacement warning. 
Batteries typically Jast 3-6 years, and 
are user-roplaceabJe. 


" Site-Wiring Fault indicator 
Without a proper ground, mast surge 
protection is useless. &ock-UPS Office alerts 
you to wiring problems such as missing 
ground and reversed polarity, two common 
wiring mistakes which otherwise wouid 
require an electrician's visit to diagnose, 


■linp'iTijjhr jyJA. APC Trjcifmjrki ar 





















ultiple paths to your PC, 
ffice gets there first 



' Convenient BfocfeSafe' 

Outlet Spacing 
Ba<k-UPS Offrce's outlets are 
spaced to accommodate ail size 
piugs r indudng large transformer 
totodts. You don't have to sacrij&ce 
the use of any of your outlets if you 
use blade plugs. 


" internet flemfy 
Fax/Modem Protection 

Badc-UPS Office's kJNn phone Jhe/ffl Base-T 
network coble surge protedlan 
prevents data line surges from 
damaging internal and external 
modems motherboards, input/ 

Output cords, and other system components. 


Protect 

ME! 



Bringing up the issue is awkward, but inevitable: You have a better 
chance of winning the lottery than of escaping power problems. Sooner 
or later, every computer user learns about surges, brownouts, spikes 
and blackouts. 

Only Back-UPS Office provides single device 
Muitipoth ■ protection for o/f your equipment 


Unfortunately, 
most learn the 
hard way. Power problems 
are the single largest cause 
of computer data loss and 
hardware damage. If a 
power sag makes your 
modem drop the line while 
you’re downloading a file 
from the Internet, or causes 
your keyboard to lock 
before you’ve saved work, 
you lose time, money and 
end up spending another 
late night at the office to 
meet your deadlines. 


FUjl.TIWTH" PQVutlt 

ruAUtTidiNiu. Surge 

TrABITIDP+iUL 

Bm-H-UPS 

iDTEctrow Ajgwlctphe 

Pinero* 

UPS 

Office 


,imb»r <7f Stack DvticH 


h Pp„[l,,fp I DO vjl I V rr 


mm 


^Tl*tapfT 






Traditjcaalfy pratectfng a/I your equipment meant baying both a surge 
suppressor and a UPS. Even then only your AC line was protected. 
Mew Bdfk-iJfPS Office protects all the paths to all your equipment. 


Multiple peripherals and data 
lines to and from your system 
are vital, but dangerous. 

Without them, you can't do 
your job. However, plugging a phone line into your computer doubles your vulnerability 
to power problems; add any peripheral, and it triples. Even if your computer’s AC power- 
line is shielded, when a surge hits an unprotected peripheral, it can blaze down serial and 
data lines, and toast your expensive PC. 


On/y Badc-UPS Office proWdet true common 
ground protection 



Figure 1 



Until now, protection for your entire system 
required several devices. But multi-device 
protection can leave you vulnerable to line 
noise and unwanted data glitches created by 
voltage differentials between outlets. 

Back-UPS Office provides reliable, true 
common ground Multipath" protection for 
your entire system. Instantaneous battery 
backup ensures uninterrupted operation of your 
CPU, monitor and external storage devices. Full¬ 
time surge suppression spreads a safety net 
around any remaining integrated peripherals, 
like modems, printers, speakers, and phone 
systems. Back-UPS Office's convenient 
BlockSale' outlet spacing handles all size plugs. 


Figure I; voltage dpranftfc between multiple 
MJlfed create flue nose and data gffches. 
figure 2; Back-UPS Offices common ground design 
efirminalK the danger of voltage differentials. 

Back-UPS Office protection means true 

Multipath" protection, dean, safe power to every peripheral, and instantaneous 
battery backup to keep your cutting edge system and O/S from crashing. It means 
protection for less by integrating the security of a surge suppressor with the power of a 
UPS, guaranteed up to $25,000. 

Protect yourself before you kick yourself. 

Get your new Back-UPS Office today 
(list price: $179.99), or call A PC for a 
FREE 60-page catalog! 



Ask for APC award-winning pouter 
protection wherever top-quality 
computer products ate sold, 

fcPom putAbilit y 

Your PC Discount Specialists 

Circle 210 on Inquiry Card. 


AMERICAN POWER CONVERSION 

Dept. A 1 

800-800-4APC 

401-788-2797 fax / 800-347-FA XX tower fax 
http t/fwww< apcc.com 

132 Fairgrounds Rd. s W. Kingston RI 02892 USA 
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Ginsberg Boekverkopers 
Tel: 071 5124642 

MAASTRICHT 
Standee rd Boekhandel 
Tel: 043 3210625 
NIJMEGEN 
Dekker van da Vagi 
Tel: 0(24 3221010 

ROTTERDAM 

□onnar Boeken, Ujnbaan 
Tel: 010 4132070 
□onnar Boeken. Burgemeesier 
Oudlaan 

Tel: 010 4081150 

SITTARD 

Dekker van de Veg! 

Tel: 046 4520100 

TILBURG 

Gianotten Tilburg, 
Emmapassage 17 
Tel: 013 4651111 
Gianotten Tilburg. Prof. 
Varbernelasn 100 
Tel: 013 4662991 

UTRECHT 
Broese Kamtnk 
Tat 030 2313804 
ht(p:/./Www. drn.nl/bedrijven/ 
broese 

Wnsters Boekverkopers 
Tel: 030 2333204 

WAGENINGEN 
Kniphorsl Boekverkopars 
Tel: 0317 424242 


ICELAND 

REYKJAVIK 

Bokeala Students 
Taf: 056 15961 


LUXEMBOURG 

Promoculture 
Tel: 02 4806911 


NORWAY 

BERGEN 

Studia 

Ter: 055 84 52 10 

TRONDHEIM 

Akademika 

Tel: 022 85 30 60 

Tapk 

Tal: 073 59 32 26 

OSLO 

Juul Mchltar 

Tel: 022 41 19 00 

OLaf Norlls 

Tel: 022 42 91 35 


SWEDEN 

UNKOPING 
Akademi Bokhandeln 
Tel: 013 10 37 50 

STOCKHOLM 

Almqvist & Wiksell 
Tel: 08 613 61 00 
Teknisk Hoegskolelftieriur 
Tel: 08 21 4$ So 


BERN 

Stauffacher AG 
Tel: 031 311 2411 

ZURICH 

FreihoJer AG 

Tel: 01 363 4282 

hllp ://www. eunetch/freihofer/ 

Buchhandlung Enge AG 

Tel: 01 287 9570 

e-mail: enge70@aoceaa.ch 

UNITED KINGDOM 

ABERDEEN 

Blackwells, Upperkirkgate 

Tel: 01224 644526 

Dillons. Union St 

Tel: 01224 210161 

AVLESSURV 

Oil Iona , Filers Square 

Tal: 01296-23153 

BELFAST 

The Bookshop at Queen's 
Tel: 01232 333602 

BRIGHTON 

Dillons, North Street 
Tel: 01273-206017 

CAMBRIDGE 

Dillons, 20 Sidney Streel 
Tel: 01223-351688 
Heffers, Trinity Street 
Tel: 01223-568568 
Waterstones, Bridge Street 
Tel: 01223-300123 
CANTERBURY 
Dillons., University of Kenl 
Tel: 01227-462450 
CHELMSFORD 
CEsrke's, Exchange Way 
Tel: 01245 355321 

DERBY 

Dillons, University of Derby 
Tel: 01332 331719 
DUBLIN 

Hodges Figgis. Dawson Si 
Tal: 016774754 
Waterstones, Dawson SI 
Tel: 016791415 
DUNDEE 

Blackwells Universily 
Bookshop 
Tel. 01352 322104 
James Thin, High St 
Tal 01362 3P3999 
Waterstones, Commercial St 
Tel: 01382 200322 
EDINBURGH 

James Thin. Southbrldge 
Tel: 0131 556 6743 
Waterstones East End 
Tel: 0131 556 3034 
Waterstones, George St 
Tel: 0131 225 3436 
Waterstones West End 
Tel: 0131 226 2666 

GATESHEAD 

Waterstones, Metro Centra 
Tal: 0191 493 2716 

GLASGOW 

John Smith & Son (Glasgow) 
Ltd at: 

Glasgow Universily 
Tel: 0141 334 1210 
Strathclyde University 
Tel: 0141 552 3377 
57 Vincent Street 
Tel: 0141 221 7472 
Waterstones, Union Street 
Tel: 0141 221 0890 

HATFIELD 

Dillons, The Galleria 
Tel: 01707 270161 
IPSWICH 

Waterstones, Buttermarkel 
Tel: 01473 269044 
LEEDS 

Waterstones, 93-95 Albion Street 
Tel: 0113 244 4586 


LEICESTER 

Dillons, Market Street 

Tel: 0118 2545656 

LIVERPOOL 

Blackwells 

Tel. 0151 709 8146 

Dillons. Bold Street 

Tel: 0151 700 6061 

LONDON 

Blackwells, Channg Cross 
Road 

Tel: 0171 292 5100 
Book© Etc, Canary Wharf 
Tel: 0171 513 0060 
Dillons, Gower Street 
Tel: 0171 636 1577 
http://www .dl llons.co.uk 
Modem Book Company. Praed 
Stteel 

Tel: 0171 402 9178 

The PC Bookshop* Sicilian 

Avenue 

Tel: 0171 B31 0002 
W&G Foyle Ltd 
113-119 Charing Cross Hoad 
WC2H 0EB 

Waterstone's. Charing Crass 
Road 

Tel: 0171 434 4291 
Waterstone's, Leadenhall 
Market 

Tel: 0171 220 7882 
LUTON 

Student's Bookshop, University 
of Luton 

Tel: 01582-402704 

MAIDSTONE 

Waterstones, Earl Street 
Tel: 01622-681112 
MANCHESTER 
Blackwells, Oxford Road 
Tel: 0161 274 3331 
Waterstones, Deansgate 
Tel: 0161 832 1992 
MlDDLESBOROUGH 
Waterstones, Cleveland 
Shopping Centre 
Tel: 01642 242682 
MILTON KEYNES 
Dillons, 51-53 Silbury Arcade 
Tel: 01900-696260 
Student's Bookshop, 570 
Sllbury Arcade 
Tel: 01908-607454 

NEWCASTLE 

Dillona, Emerson Chambers 
Tel: 0191 261 7757 

NORWICH 

Jarrolds. London Street 
Tel: 01603 660661 

NOTTINGHAM 

Blackwells, Nottingham Trent 

University 

Tel: 01T 5-9417307 

Dillons, Wheeler Gate 

Tal: 0115-9473531 

OXFORD 

Dillons, Broad Street 
Tel; 01865-790212 
Blackwells. Broad Street 
Tel: 01865-792792 
PRESTON 
Blackwells 
St Peters Square 
Tel: 01772 254462 

READING 

Watersones, Broad Streel 
Tel: 01734 581276 

SHEFFIELD 

Blackwells. Mappln Streel 
Tel: 0114 278 7211 
Blackwells, West Street 
Tel: 0114 273 8906 

WATFORD 

Waterstones. The Harlequin 
Centra 

Tel: 01923 218197 

YDRJC 

Waterstones, High Qusegate 
Tel: 01904 628740 








McGraw-Hill for 



I 


Programming wisdom from the classics to the cutting edge 



BY PATRICK NAUGHTON 
Founder of the Java Team at Sun Micmsys terns 
ISBN: 0-07462199-1 


BY HERB SCHILDT 

Expert advice from the C++ master programmer 
ISBN: 0474022094 




Check out the latest range of Osborne/McGraw-Hill 
programming books and pick up your copy of 
RAW INFORMATION, the FREE computer books 
newspaper now available from Europe's finest 
bookshops, SEE OPPOSITE PAGE FOR LIST! 



I Herbert Schlldl 


BY HERB SCHILDT 
ISBN: 047*8022 22-X 


The McGraw-Hill Companies 

McGraw-Hill Publishing Com jinny Europe, A Division of the McGraw-Hill Companies 



BY CARY JENSEN, LOV ANDERSON ET AL. 
ISSN: 047-882211-4 



BO RLAND 

|~C + + In Depth 



8Y WILLIAM H MURRAY III AND CHRIS H PAPPAS 
ISBN: 047-0022164 


h ttp://www. mcgraw-hill .co.uk 





























Smart, Fast, and Well Connected 

A 180-MHz Pentium Pro is no longer enough, as our sense of what 
speed and intelligence mean changes dramatically. 



I bought a new compu ter re¬ 
cently, a Pentium Pro 180, 
With a processor like that 
I and 32 MB of RAM, nothing 
can stop it—except the Internet* When 
touring the global village, it rums out, 
we must park the sports car and walk at 
only 28,8 Kbps. 

So it was with a sense of anticipation 
that I went to Boston College to tryout 
its new network. What's new about it is 
that thousands of students and faculty 
members are using Continental Cable- 
vision’s trial 12-Mbps Internet service. 
I sat at a low-end Mac (an 80-MHz Pow¬ 
erPC 601) and blazed away on-line, A 
large file transfer that my home machine 
estimated at 1 hour and 20 minutes took 
just 3 minutes* Complex Web sites like 
Disney's, Silicon Graphics’, and Adobe's 
were usable within seconds* 

Cool. But beyond fast, the experience 
made me realize that the type of broad¬ 
band Internet access we discuss in this 


month's Cover Story is a significant step 
in the overall evolution of computing. 
These students are experiencing what 
it would be like if the whole world 
were on Ethernet. Twenty years from 
now, I hope we'll all be computing on 
one unified, digital network. Wherever 
we are, we'll transmit by voice, image, 
text, or whatever else we come up with, 
Wliar are the vital components of an 
intelligent network? Here's a stab at it: 


* One identity. How many phone num¬ 
bers, fax numbers, e-mail user names, 
and other log-on numbers do you have? 
How about one that you could use any¬ 
where? Then anyone could reach you 
through that one ID. The network would 
know how to find you. 

• Universal accessibility. Through some 
combination of landlines, wireless, and 


satellite, we need to stitch together a 
truly global, inclusive network. No mat¬ 
ter how many network service providers 
there are, they 1 II all need to give us access 
to that network* 

* Full interchange between digital 
text, voice , fax , and video communica¬ 
tions. Our computers are already capa¬ 
ble of handling all those media* Now we 
need network connections and software 
that give us a common interface and 
the ability to readily transfer informa¬ 
tion between communications types. 
The computer represents the highest 
com man den om i n ato r a mon g ne two rk 
instruments; we can always choose to 
downshifrto send information to peo¬ 
ple who have only telephones or fax 
machines* 

* Protocol transparency * Let the net¬ 
work translate—applications and end 



dents get a personal phone number 
that stays with them for four years, 
regardless of where they live. For data, 
they have an IP address, which gives 
them access anywhere on Boston Col¬ 
lege's totally flat, bridged network* 


The blazing network performance BC has now may one day 
be considered the backwater of the global village. 


users should never have to know what 
protocol their recipients are using* 

* Consistent high performance any¬ 
where . Someday, the type of perfor¬ 
mance that Boston College students 
have now may be considered the back¬ 
water of the global village* HowTver, if 
that’s as bad as it gets, the intelligent net¬ 
work will be practical for everyone. With 
the advent of asynchronous transfer 
mode (ATM), it will be flexible enough 
to deliver the right performance for each 
different use* 


Broadband networks such as Boston 
College’s cable backbone lay the ground¬ 
work for ubiquitous intelligent net¬ 
work] ng* What remai ns is for our indus¬ 
try to agree on standards and technologies 
that give you one logical address to access 
it anywhere* 

Until that happens, I won’t be satis¬ 
fied with just knowing how fast or fea¬ 
ture-rich a new technology is. I'll want 
to know how much closer it takes us to 
this holy grail of an intelligent network. 


What does this wish list add up to? A 
world where you can log on anywhere 
as the same person, access information 
no matter what form it’s in, and get it at 
least as quickly as if it were local* 
Boston College is halfway there* Sm- 



Mark Schlaek, Editor in Chief 
mschlackabijc.cotn 
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COMPEX. 

Networks That Work 



Designed for 

Mi erosaft 
Window^ 95 


NetWxe 
Tested and 
Approved 


AM Compex products are tested with 
/iVe network data before shipping , 


When you need solid networking 
products that are ready to go to 
work, choose Compex, 

At Compex, we take the extra 
step in quality assurance— 
testing every product we ship 
with live network data. It's been 
done millions of times for 
customers around the world. 

That includes Compex's broad 
line of 10 and 100 Mbps 
Ethernet products: 

* Interface cords such as the 
Compex FreedomLine PnP 32 
PCI, a Network Computing 
Editor's Choice selection 

* The Compex MicroHub series of 
stackable and manageable hubs 

* Compex Pa report and LinkPort 
portable adapters 

* The Compex FreedomSwitcIT* 
a new 24-port, 5-segment, 
load-balanced switching hub. 

For tested and reliable network 
products at market-leading prices, 
trust Compex. 

Call today at 800 - 637-3202 

for a free product booklet. 


W 

COMPEX 


Networks that work 

Compex, Inc. • Phone (714) 630-7302 • FAX (714) 630-6521 • World Wide Web www.cpx.com 
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INERTS A PLACE WHERE WALLS BETWEEN 

OffBES ARE REPLACED 

I ff WORDS . 

here questions never go unanswered. 

Where the people you need to find can always be found. 

Mere information forever eludes the bottleneck. 
And misunderstanding has taken a leave of absence. 

IT’S A PUCE CALLED THE INTRANET. 

And you can take your business there on a Macintosh. 


As VP and resident visionary for QUALCOMM-one of the brightest stars in digital wireless communications-1)01 Lafleur is 
finding innovative ways to stay ahead of his company^ phenomenal growth with the help of the Worldwide Web and Apple" 
Macinlosh“computers. In fact h l)m started QlJALCGMJvb Intranet by running one of their own products on a Mac - Endorse 
which has since become the most popular e-mail software for the Net. Today people are using Macintosh to easily create 
web pages and share details of their projects with the rest of the organization. So engineers have instant insight into 
manufacturing problems, can pull up drawings and quickly resolve issues. Which has slashed die need for paper. Cut 
support costs. And sparked unprecedented collaboration. Not to mention knocking a few walls down along die way ; n 



Fur more to forma lien on Apple prcriiiEls aid snlutinns, an tn subscni-tiE Id but 1 Electronic newslellar, visit ns al viww. su I u Mans . a p p Fe . c a m <' i ilr anet 


thmttity tf tSmrxf #mzf vf Jhurttei, ifciW A? Mi m ufcflgmtf fc. hr mxtfMhtt At todbtftadf wHt> » hmr mnt (US. ntty), atJS mi- 600 780# or 17V#00755 060} 




















START REPLACING WALLS 

WITH WORDS 


It’s time to remodel. And the Apple" Internet 
Server Solution is one of the fastest, easiest 
g ways to transform your company. 
By dramatically improving 
I | communications. By unlocking 
hidden information. By knock¬ 
ing down a few walls. 

With it, you can easily turn your network into an Intranet- an information ware¬ 
house where people can find answers to just about any question, and share results 
with just about anybody. 

Now, virtually any document - from internal phone books to requisition forms 
to invoices - can be converted to electronic form and quickly updated. m 
So people can more accurately and easily manage their work flow. 

The Apple Internet Server Solution makes it easy for people to find 
new ways to communicate. Easy to support Windows and UNIX? Easy to 
grow. And, since security is built in, easy to prevent break-ins. 

All the software that people need to set up, author and maintain 
theirweb page is included as well. Software available only for Macintosh? 

Like Adobe" PageMilT," which makes creating a web page as simple as creating a word 
processing page. No complex languages to learn. No editors or browsers to juggle. 

To find out more, visit us at the web address below And discover a whole new way 
to reengineer your business. 



Apple 

Premium 

Server 

Reseller 

Apfde IWmium Server 
Resellers are available 
to httyyou determine 
ubicb solutions are 
best for your business 


©«% Mfte Computer. 
Anti, m lie IMUdSlolts 


For more information on Apple products and solutions, or to subscribe to our electronic newsletter, visit us at www.soluliors.apple.coni/intranet 
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The Core of BYTE 

I don't read BYTE as an 
alternative to either the 
news-rag weeklies or the 
PC-sped fic periodicals. 
What I count on from BYTE 
is in-depth technical infor¬ 
mation about where things 
in the industry are—or even 
might be—heading. Dick 
Fountain’s articles are one 
example. The Core section 
of the June issue is another. 
If I can keep getting that 
type of information. I’ll 
keep resubscribing, 

KevinJ, Slater 

Slater Programming Services 
Gtenshaw, PA 
kslater@pobox. com 

Big Blue Electric 
Money 

Udo Flohr’s timely article 
on 14 Elec trie Money" (J une 
cover story) correctly points 
out the important role that 
secure payment mechanisms 
are playing in promoting 
electronic commerce over 
the Internet, As the article 
notes, [BM has held a lead¬ 
ing role in this field, begin¬ 
ning with our original work 
on the Internet Keyed Pay¬ 
ments (iRP) protocol, and 
more recently through our 
continuing col laboration 
with MasterCard and Visa 
on their Secure Electronic 
Transactions (SET) protocol. 
But I would like to make 
one important clarification: 
IBM’s efforts have been ded¬ 
icated to fostering secure 
commerce over the open 
public Internet, as well as 
over private networks, IBM 


was instrumental in getting 
Visa and MasterCard to 
merge Secure Electronic 
Payment Protocol (SEPP) 
and Secure Transaction 
Technology (STT) to come 
up with SET, Your article 
mentioned only Microsoft 
and Netscape as SET tech¬ 
nology partners. IBM is one 
of the leading providers of 
SET technology, having 
demonstrated working SET 
code at Internet World in 
April, and we will deliver 
SET-compliant solutions for 
consumers, merchants, and 
banks this fall, IBM is fully 
committed to SET, 

Mark Greene 

Vice President, Electronic 

Payments 

IBM Internet Division 

E-Cash Ain’t 
Nothin'But Trash? 

Anonymity is an illusion in a 
workable “electric money 1 ’ 
system. Existing money sys¬ 
tems create a paper trail of 
receipts, canceled checks, 
warranties, and the like. In 
legal cash transactions, a 
customer obtains a receipt 
and merchandise. Consider 
sending currency through 
the postal system: 1) It can 
be lost or stolen, and 2) you 
cannot verify payment. 
International jurisdiction 
aside, how does the cus¬ 
tomer prove that the mer¬ 
chant received payment? 
Stated differently, which 
entity has the ability and 
desire to enforce anony¬ 
mous (read: untaxed) trans¬ 
actions? Remember that any 
system of verifying transac¬ 



tions between parties is, by 
definition, no longer anony¬ 
mous. Which customers will 
use a system that guarantees 
privacy but not delivery of 
purchased goods? Attempts 
to build anonymity into 
transactions are misguided 
if the Internet community 
wants to stimulate legiti¬ 
mate business, 

Patrick A, Traichal 
Assistant Professor of Finance 
University of Texas at El Paso 
ptraieba @utep. edu 

Fortunately, the approach to 
anonymous e-cash devel¬ 
oped by DigiCash ’$ David 
Chaum seems to work. Yes, 
someone could take advan¬ 
tage of the fact that pay¬ 
ments were tin vert fiable y but 
un verifiability is precisely 
what some people want , at 
least for some transactions , 
So far .i anonymous and veri¬ 


fiable implementations 
coexist —Udo Flohn 
contributing editor 

Am I the only one horrified 
by the notion of electric 
money? Aside from the neat 
way it divides us into desir¬ 
able (affluent and techno¬ 
logically savvy) and undesir¬ 
able (technopeasant) 
markets, it represents a mor¬ 
tal threat to personal liberty. 
Any electronic trace linking 
purchaser to transaction, be 
it a credit card record or 
cybercash, provides grist for 
the information mill. Many 
people were alarmed when 
Supreme Court nominee 
Robert Bork’s preferences in 
videotape rentals were 
leaked during his confirma¬ 
tion hearings. Imagine run¬ 
ning for office, or opposing 
a land developer or corpo¬ 
rate polluter, only to find 
your alcohol purchases, 
your preference in maga¬ 
zines and books, your earing 
habits—absolutely every¬ 
thing—disclosed publicly. 
The rise of cybercash will 
accelerate the transfer of 
political and economic pow¬ 
er from individuals to giant 
corporations by making our 
lives even more transparent 


ON THE WEB 

Visit The BYEE Site! 
Search our archives. 
Download articles. See 
industry press releases. 
Join on-line conferences 
with other BYTE read¬ 
ers! uainicbyte.com. 

BY FAX 

(60.1) 924-2550 


HOW TO CONTACT US 

BY E MAIL 

Address letters to edi- 
toTsdihix.com, To reach 
individual BYTE edi¬ 
tors „ see The BYT E Site 
on the Web for a direc¬ 
tory v Letters may be 
edited for publication, 

BY POST 

Editors, BYTE , One 
Phoenix Mill Lane „ 
Peterborough. N H 
03458 


SUBSCRIPTION 
CUSTOMER SERVICE 

dy: (800) 232- 
2983; international: 
(609) 426-7676; or see 
www. byte, com!admin 
jmpcstsvc.htm 

Eg r advertising and 
other nofieditoriai 
contacts, see page H) 
or click on the 
Information link on 
The BYTE Site. 
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than they are now. 

Geoffrey Wittig, M.D. 
Dansvtlle, NY 

The reality is that people 
want to buy and sell over the 
Internet. If society reaches a 
point where all money is dig¬ 
ital', it will be a nightmare — 
but I don 7 think it will come 
to that. Let's hope there will 
always be alternatives. 
—UdoFlohr 


Programming 
for MMX 

Tom Halfhill’s “x86 Enters 
the Multimedia Era” (July 
CPU column) was very 
informative. However, a 
problem he describes might 
not be real. On page 60 he 
says that “Programmers can 
use MMX and FP (floating¬ 
point) instructions in the 
same program, but they’d 
better not mix them because 
both kinds of instructions 
need the same registers”; 
and that multimedia devel¬ 
opers “should segregate 
MMX instructions in a sub¬ 
routine or library that’s 
called only after probing the 
chip’s CPU ID to verify that 
it supports MMX.” The first 
statement must have been 
directed to programmers 
writing compilers or x86- 
specific assembly-language 
(or machine-language) 
library routines. Program¬ 
mers using a compiler or 
smart assembler that can 
generate code properly for 
an MMX-equipped CPU 
would not have to be aware 
of this: The tool would save 
and restore register contents 
properly to reuse the regis¬ 
ters. Possibly, the program¬ 
mer would only have to 
know to use the proper tool 
option for the target CPU. At 
run time, the library rou¬ 
tines would do the CPU 
probing. I don’t think one 
should assume a priori that 
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a programmer would never 
want to execute a mixture 
of MMX and FP instructions 
on the same register data. 
Computing hardware-con¬ 
trol-register mask bits might 
require it. 

John Michael Williams, Ph.D. 
Redwood City, CA 

Unfortunately, no compilers 
currently available have 
high-level language support 
for MMX. To use MMX, pro¬ 
grammers must embed in¬ 
line assembly code into their 
C or C+ + source code. It's 
the programmer's responsi¬ 
bility to manage the x86 reg¬ 
isters shared by MMX and FP 
instructions. If the program¬ 
mer doesn 7 clear the MMX 
registers (by using the Empty 
MMX State instruction) 
before executing an FP oper¬ 
ation, the results could be 
disastrous. Even if compilers 
do eventually provide high- 
level support for MMX, it 
would have to be an awfully 
smart compiler to resched¬ 
ule FP instructions that a 
programmer carelessly 
mixed into an MMX routine. 
It's unlikely that MMX and 
FP instructions would need 
to operate on the same regis¬ 
ter data; they use the regis¬ 
ters in different ways. FP 
instructions see a push-pull 
stack of 80-bit FP values; 
MMX instructions see a ran¬ 
dom-access file of 64-bit 
integer values. However ; x86 
programmers are infamous 
for their crazy coding, so I 
suppose anything's possible. 
—Tom R. Halfhill, senior 
editor 


What, No FoxPro? 

In the review “New Leaders 
of the Client/Scrvcr Migra¬ 
tion” (June), you covered 
Delphi, PowerBuilder, SQL 
Windows, and Visual Basic. 
I am shocked and aston¬ 
ished that you did not cover 


Visual FoxPro! I use it and 
feel that it is equal or superi¬ 
or to all the other men¬ 
tioned tools for client/server 
development. What gives? 
Bruce Ritter 

bruce_ritter@halcyon.com 

Our focus was not on gener¬ 
al-purpose application 
development, but specifical¬ 
ly on the products' capabili¬ 
ties for developing 
client I server front-end appli¬ 
cations. For general-purpose 
application development, 
Visual FoxPro is certainly a 
major player, but when it 
comes to building 
client!server front-ends, it is 
not on the same level as the 
products we evaluated. The 
vendors, with whom we had 
lengthy discussions about 
the focus of our review, nev¬ 
er raised the issue of includ¬ 
ing Visual FoxPro. When we 
asked Borland, Powersoft, 
and Gupta what products 
they considered to be their 
major competitors in this 
area, they all mentioned 
Visual Basic; none men¬ 
tioned Visual FoxPro. Per¬ 
haps more significant, never 
at any time did Microsoft 
representatives indicate to us 
that they felt Visual FoxPro 
should be included in this 
comparison. 

—Mark Hettler, senior tech¬ 
nical editor, NSTL 

Faster Backups 

In May’s I .ah Report “16 
Drives for Fast Data Back¬ 
up,” the Iomega Jaz drive 
had the fastest average seek 
time, fastest average access 
time, fastest synchronous 
burst-transfer rate, and 
fastest maximum sustained 
read/write transfer rate. 

Why did NSTL not judge it 
the best removable-media 
drive? On what did you base 
your performance scores? 
The Jaz was clearly much 


better than any other drive. 
Richard K. Seltzer 
102 7S6.711 @ CompuServe, com 

The comparison rated only 
the 5 l A-inch optical drives. 
We treated the Jaz drive and 
other 3V-inch storage 
devices in a separate section 
intended to cover a lower- 
cost alternative. That said, 
the Jaz drive is indeed quick¬ 
er than the top-rated optical 
drive because it's built on 
magnetic media, which is 
similar to standard hard disk 
technology. Magnetic drives 
can read or write data in a 
single pass of the head and 
have faster rotational speeds 
than optical drives. Optical 
drives have larger heads and 
slower spin rates, and most 
need three passes to write 
data, but they offer greater 
storage capacity and longer 
life than magnetic-media 
devices. — Eds. 


Web Lessons 
Learned 

Thanks for another good 
Web Project column (July)* 
One thing I would urge you 
to consider is regular 
Hypertext Markup Lan¬ 
guage (HTML) validation. 
The necessary Standard 
Generalized Markup Lan¬ 
guage (SGML) parsers are 
available at ftp://ftp.math 
.utah.edu/puh/sgml in both 
source and precompiled 
binary forms. The html- 
ncheck script provides a 
convenient interface to the 
SGML parser, nsgmls. It is 
regrettable that so few Web 
pages actually conform to 
the HTML grammar; 
humans definitely cannot 
get it right by hand, nor 
does most HTML-producing 
software. Too many people 
are jumping on the 
Netscape bandwagon and 
using extensions that are 
not part of the grammar and 
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for instant Internet/Intranet connectivity 
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ATTENTION: Internet Service Providers and Network Managers. 


WEB RANger™ is a compact IP access router that connects small or medium-sized offices 
to the Internet or private IP networks over ISDN, dial-up links, leased lines and digital data 
services. Designed for fast, no fuss installation and setup, the WEB RAWger's attractive price 
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Compatible with 
3rd party PPP 
devices 


easy installation 
and setup 


Firewall security 
feature protects 
your network '$ 
data 


uonnection On 
Demand (COD) 
significantly 
reduces WAN 
costs 


data communications 
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We’ve solved your 
inter-connecting puzzle. 

Avoid the twists and turns in choosing 
your communications software. FaxFacts 
is your one stop source for enhanced 
fax/voice solutions. 

* Fax documents from any 
Windows application 

• Complete transaction 
reporting 


1 Total network support 

TRY THIS DEMO; 

708/924-3030 

DOC. NO GS9B12 


• On-line credit card 
authorization 

* Fax over network from 
multiple workstations 

Faxfacts 

V by 

Copio Internotionol ltd. 
( 800 ) 689-8898 
( 708 ) 682-8898 





Highlights 


• TN3270 Emulation-Models 2.3.4 and 5 (for IBM Mainframes) 


• 31796 Vector Graphics & 3279S3G 

• TN5250 (24x80.27x132) (for AS/400) 

• VT52. VT100. VT220. VT320 & VT420 
emulation (for DEC and UNIX Systems) 

• Customizable keyboard layouts, 
poppads and session profiles 

• VBA'" Advanced Scripting Language 

• ODE. HLLAPI. EHLLAPI. WinHLLAPI 
and Visual Basic ” 

• Available for Windows 3.11. Windows 
95 and Windows NT 



{■ 


Free 
Evaluation Copy 
Available at... 


distinct 

eimt 

408 . 366.8933 

WWW: hHp//wwidistinct.c(wn 
Fax: 40m.[l153 

E-maii: bytemag@distbrt.com 
Exacts: 408.366.2101 
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may be implemented by 
only one, or a few, browsers. 
With adherence to a rigor¬ 
ous grammar, we can have 
some confidence that our 
Web pages will be correctly 
viewable everywhere and 
will also be parsable by oth¬ 
er software. 

Nelson H . R Beebe 
Center for Scientific 
Computing 
University* of Utah 
Salt Lake City, UT 

I*ve recommended HTML 
validators in the column. 

But I confess Vve had a hard 
time integrating the rigorous 
use of them into what I do. I 
should, l know. Thanks for 


the reminder. —Jon Udell, 
executive editor 


FIXES 

In the features table accom¬ 
panying “12 Ink-Jet Printers 
for Quality Color” (June), 
we should have indicated an 
RS-422A LocalTalk port as 
well as a parallel port on the 
HP DeskJet 8SGC 

in the text box on page 76 of 
“ G rou p wa r S trategies ” 
(July), we referred to 
Uptime Computing Solu¬ 
tions. The correct name of 
the company is Uptime 
Computer Solutions. 


COMING UP IN OCTOBER 

COVER STORY: 

IT'S A 3-D WORLD! 

Realistic, low-cost, 3-D graphics are about to become 
commonplace on the desktop. Well look at new graphics 
hard wa re, softwa re standards, ways to use this power in 
applications, and implications for the on-line future. 

STATE OF THE ART: 

LARGE-SCALE NETWORKS 

BYTE looks at the whole picture, from design to testing 
and simulation methodologies, maintenance, and 
network management. 

CORE: 

A VERSATILE NEW I/O PROCESSOR 

It's an i/O processor and bus bridge for server design: 
Intets i960 RP manages compute-intensive tasks and 
implements a PCI-to-PCI bus bridge. 

REVIEWS: 

CUTTING-EDGE BACKUP SOFTWARE 

Backing up doesn't have to be boring. Well review lead¬ 
ing-edge programs that offer powerful optionssuch as 
image and application backup. 

OBJECT-ORIENTED DEVELOPMENT 

Taking object-oriented development to the next level, 
Siemens MixdorfsComUnity is a promising component- 
based framework. Our reviewer test-drives the very first 
version, which is designed to work with Visual Basic 4 

NSTL HARDWARE LAB REPORT 

NSTL tests Pentium-based multimedia notebooks 
from Compaq, Dell, Hitachi, tBM, Toshiba, and 
other leading vendors. 
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The Unlimited Personal Hard Drive. 

Endless storage space, 

* Load and edit projects instantly. 

Goes anywhere you go. 


The Jaz‘ drive is you, 
man. It's fast, it holds 
tons of stuff, and it's 
personal. You won't find 
an easier or cooler way 
to upgrade your hard 
drive. Just connect it 
to your PC or Mac and 
you're jam min': files, 
pictures, graphics, video, 
CAD stuff, whatever. And 
with its dark green color, 
hey, the cat's got style. 


1GB disks for $99,95. 

Compact one-gig a byte cartridges. 
Great for graphics, sound, and video. 
Portable files. Fast, easy backup. 


For the nearest dealer, call: 

888-2-IOMEGA, ext] 22 
Or see us at: wwwriomega.coTn 


iomega 
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MICRON HAS 
YOU COVERED. 


5-year limited warranty an microprocessor and m 

I '' 3-year limited parls-anly system warranty 
'f K 2" ar 3-year optional «i-iile service agreement for all desktop systems 
c 30 days of free Micro n-supplied software support 
1 30-day money-back policy 
24-hour technical support 

AH safes are iuhjeri to hUrron s standard Med warranties and terms and ronditfons of safe. 
Copies of m knU ad wnmlies my be obtained on nir mat site or ky raffing Hkm. 




N ow there’s a desktop PC that’s flexible and 
sensibly priced for your office or depart¬ 
ment—the Micron'” ClientPro * 1 ”. Designed for 
long life and reliable, affordable performance, 
the Micron ClientPro offers you stability. You’ll 
get years of productive, adaptable computing 
without cosdy system upgrades. And with 
Micron, you get a system custom configured to 
fit your office needs. Best of all, it’s backed by 
our industry-leading Micron Power SM warranty*. 
Call today, and put the ClientPro to work in 
your office. 
























SYSTEM CONSIDERATIO 

l nA'p A K | Just won two PC Magazine 
M 10 IN Editors' Choice awards 

/• 5 year Micron Power 1 
• 1st Tier Reliability R& 

§ Stable net work perfob^^^' 

/. 




ClientPro 

P10I 

) 

• Intel 1 OOMHz Pentium* processor 

• 256KB pipeline burst cache, flash BIOS 

• 3Com 3C5Q9 Combo network adapter 

• 3.5" floppy drive 

■ Toot-free minitower or desktop 

• Microsoft- Mouse, 104-key keyboard 

• Microsoft DOS 6.22/Windows" : for Workgroups 3.11 

• 5-yea r/3-y ear Micron Power*' warranty* 

• PCI 64-bit graphics accelerator (2MB EDO) 

• 8MB EDO RAM 

• LKB EIDE hard drive 

•If MtotmHFGx, .28dp{12.9"display} 

• Microsoft Works preinstalled 

s l,499 

Bus. lease $51 /mo. 

• PCI 64-btl graphics accelerator (2MB EDO) 

• 16MB EDO RAM 
•21GB EIDE hard drive 

•15" Micron 15FGx r 2Bdp (13 T display) 

• Microsoft Office Pro 4.3 preinstalled 

s 2018 

Bus. lease $69/mo* 


• With 133MHz Pentium processor...„odd SI 00 


dientPro P200 


* Intel 200MHz Pentium processor 

* 256KB pipeline burst cache, flush BIOS 

* 3Com 3C509 Combo network adapter 

* 32MB EDO RAM 

* 3J GB EIOE hard drive 

* 3.5" floppy drive 

* 8X EIDE CD-ROM drive 

* PC! 64-bit graphics accelerator (2MB EDO) 

* 17" Micron 17FGx, .26dp (1 5.8" display) 

* Tool-free minitower or desktop 

* Microsoft Mouse, 104-key keyboard 

* Microsoft Windows NT 11 Workstation 

* Microsoft Office Pro 95 & Bookshelf* 95 CDs 
5-year/3-year Micron Power warranty* 


• With 366MHz Pentium processor..subtree! SIM 


s 3,257 

Bus. lease 5111/mo. 
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Cyrix 6x86 Matches Pentium 

Application benchmarks show that Cyrix’s new 6x86 
processor deserves its “200” label. 


Cyrix Leads in Application Performance 

SYSmark/32 Score 


Cyrix 6x86-P200+ PC 
Dell Dimension XPS P200S 
Dell Dimension XPS P90c 



25 


50 


75 100 125 150 175 


All benchmarks were run under Windows 95. 

Dell's 90-MHz Pentium had 16 MB of RAM; all others had 32 MB. The Cyrix’s SCSI controller also 
improves application performance. 


The Cyrix P200+ PC edges the 200-MHz 
Pentium Dell XPS. 


lthough the 6x86-P200+ runs 
at just 150 MHz, application 
benchmarks indicate that Cy¬ 
rix’s newest processor lives 
up to its name, delivering the same or bet¬ 
ter performance than a 200-MHz Pen¬ 
tium. Although results of the CPU/FPU 
BYTEmark test indicate that the 6x86 
has poor floating-point performance (a 
score of 0.43, compared to 1.0 for a 90- 
MHz Dell Pentium system), this won’t 
hurt the performance of most Windows 
95 business applications. 

Results from running the new SYS¬ 
mark/32 applications benchmark on Win 
95 put a 6x86 PC computer from Cyrix 
slightly ahead of a Dell Dimension XPS 
P200S with a 200-MHz Pentium (sec the 
chart at right). The SYSmark/32 bench¬ 
mark suite, from Business Applications 
Performance Corp. (BAPCo), exercises 
popular word processing (Microsoft Word 
7.0 and Lotus WordPro 96), spreadsheet 
(Microsoft Excel 7.0), database (Paradox 
7.0), desktop graphics (CorelDraw 6.0), 
desktop-presentation (Microsoft Power- 
point 7.0 and Lotus Freelance 96), and 
desktop publishing (Adobe Pagemaker 
6.0) applications. 

Although we compared similarly con¬ 
figured systems (both had 32 MB of RAM, 


a Matrox MCA Millenium graphics 
adapter, and a SCSI hard drive), differ¬ 
ences between the Cyrix and Dell exist. 
The Cyrix system that we tested (which 
costs about $ 1500) was equipped with a 
4-GB SCSI hard drive, 64 MB of RAM, a 
75-MHz bus, extended data out (EDO) 
RAM, and a 256-KB synchronous pipeline 
burst cache, compared to the Dell sys¬ 
tem’s 66-MHz bus, synchronous DRAM, 
and 512-KB pipeline burst cache. 

To gauge the comparison of the two 
systems to a low-end PC, we also tested 


a 90-MHz Dell with 16 MB of RAM. The 
results show that power users shopping 
for a fast, affordable PC should investi¬ 
gate the latest from Cyrix ((800) 340- 
7501; http://www.cyrix.com). A 6x86- 
P2004- PC with a 256-KB cache, 16 MB of 
EDO RAM, Matrox MGA millenium 
video, 2 MB of Window RAM (WRAM), a 
15-inch monitor, a keyboard, an eight- 
speed CD-ROM drive, a2.5-GB Enhanced 
IDE (EIDE) hard drive, a floppy drive, a 
sound card, and speakers costs $2299. 

-Dave Andrews 



geek mystique 


W e know that movies with great special 
effects involving aliens from outer 
space require their audiences to suspend 
their disbelief to at least some degree. 
Nevertheless, we couldn't help but wonder 
about a few of the details in the hit movie 
Independence Day. What programming lan¬ 
guage did David, Jeff Goldblum *s character, 


use to write his computer virus that disabled 
the aliens’ force field? Or was it a macro virus 
similar to one that hit BYTE editors at a re¬ 
cent trade show? What OS were the aliens 
using; was it Copland (Goldblum's character 
used a PowerBook)? Should more program¬ 
mers start drinking hard liquor and throw¬ 
ing themselves on the floor to find solutions 
to difficult problems? And with all the re¬ 
sources they had at their disposal, couldn't 
the aliens afford an intergalactic version of 
an antivirus program? 


R evenge of the nerds, part 73: Two soft¬ 
ware whizzes made the most recent 
Forbes magazine list of the top billionaires 
in the world. Tops on the list is Microsoft's 
Bill Gates, whose estimated net worth rose 
to $18 billion, thanks to the company's ris¬ 
ing stock. Also making the Top 10. in eighth 
place, was Microsoft cofounder Paul Allen, 
with an estimated net worth of $7.5 billion. 
However, four of the Top 10 billionaires' for¬ 
tunes were due largely to real estate or prop¬ 
erty investments. 
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Data Analysis 
Goes Upscale 

Vendors of multidimensional-database 
products, seeking to address the com¬ 
plaint that their products can’t effective¬ 
ly manage databases larger than 10 GB, 
are improving their programs’ abilities 
to deliver enterprise-level data analysis. 

To provide acceptable performance 
for users with complex financial, time- 
series-analysis, and forecasting needs, a 
multidimensional DBMS (MDDBMS) uses 
specialized data structures to organize, 
navigate, and analyze data that’s often 
imported from a larger relational data¬ 
base. Once imported, original source 
data is indexed and further aggregated 
(i.e., summarized) to maximize perfor¬ 
mance of the multidimensional-analysis 
application. The resulting calculated data 
can be tens or hundreds of times greater 
in size than the input data. 

The specialized-structure approach 
lets MDDBMSes perform complex analy¬ 
ses that would be unwieldy or impossi¬ 
ble to express in the SQL used in relational 
databases. However, this approach left 
MDDBMS vendors open to the criticism 
that their products couldn’t efficiently 
handle the large data sets (about 10 GB or 
more) required in large-scale, enterprise- 
level applications. In addition to improv¬ 
ing scalability (see the table below), ven¬ 


dors are leveraging the Web to ease appli¬ 
cations management and deployment. 

By scaling up, multidimensional-data¬ 
base vendors, including Arbor Software, 
Pilot Software, Planning Sciences, and 
others, are challenging the assumption 
that large-scale on-line analytical-pro¬ 
cessing (OLAP) applications are the sole 
province of so-called relational OLAP 
products, such as Informix Software’s 
Metacube and MicroStrategy’s DSS Serv¬ 
er. Relational OLAP databases operate 
more directly on a relational database, 
bypassing the need for a separate multi¬ 
dimensional data structure. But they 
aren’t as good as multidimensional prod¬ 
ucts for complex forecasting. 

According to Howard Dresner, vice 
president of research at the Gartner 
Group consultancy (Stamford, CT), sup¬ 
porting larger data sets is one of several 
challenges that multidimensional-data- 
base vendors will have to meet. Others 
include the need to bolster third-party 
tool and management support and the 
inflexible nature of dimension-hierarchy 
definitions that makes it difficult for peo¬ 
ple who aren’t database administrators 
to create new applications. Dresner ad¬ 
vises companies embarking on an OLAP 
project to evaluate how much new train¬ 
ing and additional skill sets a product will 
require, as well as to determine how well 
a vendor’s long-term strategy meshes 
with their own. - D. A. 


OLAP TOOLS TACKLE BIGGER TASKS 


Company/Product Highlights 


Planning Sciences’ Gentia 3.0 Now manages “up to 16 TB" per database; incre- 

((508) 898-9510;fax (508) 898-9511; mental data refreshes; centralized metadata layer for 
http://www.gentia.com) easier management. 


Oracle/Express 6.0 New version offers 64-bit addressing and better 

((415) 506-7000; http://www.oracle.com/) multithreaded support for SMP systems. 


Arbor Software/Essbase 4.0 

((408) 727-5800; fax (408) 727-7140; 

http://www.arborsoft.com) 


New Intelligent Recalculation delivers faster data 
updates; now manages "multi-hundred-GB data¬ 
bases”; new query processor delivers faster analytical 
calculations and reduces network traffic. 


Kenan Technology/AcuMate 1.3 Scalable multicube architecture; incremental data 

((617) 225-2200; fax (617) 225-2220; loads; new graphical development environment. 
http://www.kenan.com) 


TM1 Software/TMI ((908) 755-9880; fax Consolidates in real time for compact data cubes; 

(908) 755-9230; http://www.tm1 .com) multicube architecture reduces data footprint; version 6 

offers faster calculations; more elements per dimension. 


Pilot Software/Lightship Server Support for large member sets; intelligent precalcula- 

((617) 374-9400; fax (617) 374-1110; tion and on-the-fly consolidation improve performance 
http://www.pilotsw.com) and reduce data storage. 


Information Builders/Focus Fusion Incremental updates; optimized query performance; 

((212) 736-4433; fax (21 2) 268-7470; parallel-processing support. 
http://www.ibi.com) 


yeah, but ... 


Because they operate more directly 
on relational databases without requir¬ 
ing a separate multidimensional data¬ 
base for on-line analytical processing 
(OLAP), relational OLAP (R0LAP) prod¬ 
ucts, such as Informix Software's Meta¬ 
cube, can manage much larger data 
volumes for applications. By acting di¬ 
rectly on relational data, ROLAP prod¬ 
ucts eliminate the data duplication 
that's required with multidimensional 
products. 

Yeah, but ROLAP products often 
need to store precomputed results, 
or summary tables, to achieve ac¬ 
ceptable performance. These sum¬ 
mary tables also duplicate data. 

Many analysis applications involve sim¬ 
ple sales- and production-analysis 
applications that are easily handled 
by ROLAP tools, which employ the SQL 
programming language to retrieve the 
needed data. 

Yeah, but for complex applications, 
such as forecasting, what-if analy¬ 
sis, and ratio comparisons, a mul¬ 
tidimensional database is a better 
solution. 
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SSA Products 
Deliver Better 
Storage 

Next-generation disk-storage systems 
based on the Serial Storage Architecture 
(SSA) technology have arrived for desk¬ 
top computer systems, offering numer¬ 
ous advantages over today's UltraSCSI 
solutions. Promising throughput up to 
80 MBps per adapter (and 160 MBps by 
the end of the year), storage capacities of 
a terabyte or more, and other advantages 
over UltraSCSI, SSA targets digital-video 
editing, prepress applications, and other 
high-volume, bandwidth-limited appli¬ 
cations. 

SSA, a serial-connection technology, 
abandons the wide parallel cables used 
by SCSI in favor of a simple four-wire 
serial connection. SSA minimizes the 
number of high-speed I/G connections 
required for a device; this reduces pow¬ 
er consumption and increases reliabil¬ 
ity, critical issues for large disk subsys¬ 
tems. SSA also provides flexible cabling 
options, supporting up to 127 devices on 
a loop in which the nodes can be 65 feet 
apart using copper, and about 2500 feet 
apart using fiber. 

SSA systems are typically configured 
in a loop topology. Data travels bidirec¬ 
tionally around the loop in bucket-bri¬ 
gade fashion. Packets of data hop from 
point to point as they travel around the 
loop, eliminating the need for system- 
wide bus arbitration and contributing 
toSSA’s high potential bandwidth. Each 
loop supports more than one host, and 
each host can handle up to 80 MKps on 
the same loop simultaneously. 

In theory, a single-loop SSA array sup¬ 
ports two ports with two directions at 
20 MBps, or a cumulative bandwidth of 
HO MBps per adapter. But this bandwidth 
assumes an optimum combination of 


reads and writes that takes full advantage 
ofSSA’s bidirectional nature. A four-port 
controller connected to two array loops 
should support s peak bandwidth of 160 
MBps. The SSA Standard Committee's 
new specificatio n i ncr eases the link speed 
to 40 MBps, which doubles the loop band¬ 
width for future SSA products. 

Fibre Channel-Arbitrated Loop (FC- 
AL) is also emerging as an alternative 
high-speed storage interface. Fibre Chan¬ 
nel, conceived for use as a fast, reliable 
backbone for linking channel-based sys¬ 
tems, was adapted into FC-AL for use as 
a storage back end. FC-AL is a lOG-MBps 
single-direction loop technology. Like 
SCSI, FC-AL is an arbitrated bus, and data 
transfer proceeds from only one node on 
the loop at a time. 

SSA delivers flexible connections and 
a high device count, but much of its per¬ 
formance is still just a promise. IBM, for 
example, says that the throughput of its 
current SSA controller performing a com¬ 
bination of read/write operations is lim¬ 
ited by its PCI interface chip. IBM says 
its adapter currentl y delivers between 45 
and 70 MBps on a two-loop system (one 
adapter card with four ports). 

“The bandwidth of 20-MB SSA is well 
balanced with the chip set weVe current¬ 
ly got, but we do recognize that weVegot 
to go beyond that with 40-MB SSA,” says 
Alistair Symon, project-control manag¬ 
er at IBM. “Futurecontrollers will replace 
the PCI interface with an in-house design 
that removes the bottleneck.” 

A similar single-loop controller from 
Path! [ght uses the same PCI interface chip, 
from PLX Technology. In tests that were 
performed at BYTE, a single Stream Line- 
PCI SSA adapter card ($995) delivered a 
throughput of approximately 40 MBps. 
In a random large-block read/write oper¬ 
ation, the adapter supported 41 MBps in 
an array of 16 drives (theoretically, that 
number should be 80 MBps). In a sequen¬ 
tial large-block read operation with one 


card, we observed approximately 39- 
MBps throughput. 

Those numbers are slightly better than 
the fastest UltraSCSI performance that 
BYTE saw in a recent review (see “Ultra- 
SCSI Doubles Speed” August BYTE), but 
thanks to SSA’s ability to host multiple 
adapters on a loop, SSA can deliver even 
better aggregate performance. For ex¬ 
ample, with two computers on the same 
loop, each with a Pathligbt adapter card, 
BYTE measured an aggregate throughput 
of71 MBps, 

Pathlight officials contend that the 
throughput is currently limited by a com¬ 
bination of the card’s PCI interface chip, 
the current implementation of PCI, and 
the speed of system memory. Although 
IBM and Pathlight provide different ex¬ 


WHERETO 

FIND 

Pathlight 

IBM 

[800] 334-481 2 

[800] 426-3333 

fax 1(607)266-4010 

h tip://www, chips 

h ttp:// www. path 1 i g ht.eo m 

.tbm.com/ 


products/ss-ifj/ 


planations for ESA's current perfor¬ 
mance, both companies are promising 
even better throughput in their future 
products. 

As w ith most cutting-edge technolo¬ 
gies, it will take time before applications 
and OSes are updated to take full ad¬ 
vantage of SSA’s new capabilities. For 
example, SSA supports the connection of 
multiple computer systems to the same 
loop. But of the many OSes that SSA ven¬ 
dors currently support (e.g., Windows 95 
and NT, NetWare, Mac OS, SCO Unix, 
and NextStep), only AIX currently sup¬ 
ports shared access to the same data by 
those systems. 

Despite its interface problems and cur¬ 
rently incomplete OS support, at present 
SSA is poised to greatly extend the limit 
of what’s possible for desktop storage 
subsystems. -Robert L Hummel 


I-- 

5 A consortium of radar-detector 
f manufacturers and the Georgia 
. Institute of Technology have 
. teamed up to create a more help- 
r ful—and more useful—radar de- 
8 lector. Next-generation units will 

* dou ble as safety-warn i ng devices, 

* giving drivers messages such as 
1 "Road Work Ahead" or “High 
I Winds Ahead." 

i_ 


future watch 


The receiver's on-board micro¬ 
processor will hold 64 fixed-text 
messages, which can be displayed 
on an LCD. A transmitter placed 
near a traffic hazard or mounted 
on police and emergency vehicles 


sets off the receiver and alerts 
drivers to impending danger. 
These receivers also function as 
radar detectors. 

No transmitters are currently 
operating in the field, but the 




Safety Warning Foundation is 
working with state departments 
of transportation to ensure that 
the transmitters are deployed, 
which will probably take several 
years. Also planned are message- 
only receivers For drivers who are 
not allowed to carry radar detec¬ 
tors or for use where detectors 
are illegal. -Jason K. Krause 


i 

i 

i 

i 

i 

i 

i 

i 
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INTRODUCING OPTIMA + +^ The RAD new way to build applications in C++. 


Optima* + Developer offers: 

• Component-centric RAD environment 

• Industry-standard, object-oriented C+ + 

• Drag-and-drop programming 

• Over 150 components and classes 

• Exceptionally tight, fast code 

• 32-bit Windows applications 

• Robust, just-in-time debugging 

• Potverful project management 

• Visual SQL Query Editor 

• Fast, direct connection to ODBC 

• Scalable Sybase SQL Anywhere database 


Now there’s a visual, compo¬ 
nent-based and (dare we even say 
it?) fun way to develop in C++. 

New Optima++ Developer from 
Powersoft? 

For the first time, you can 
quickly build custom client/server 
applications using drag-and-drop 
programming, pre-built components 
and the power of C++. So you can 


deliver extraordinary solutions — 
at an extraordinary speed. 

Want lightning-fast applica¬ 
tions? Optima++ helps you build 
them using the same industry-lead¬ 
ing compiler technology as 
Watcom™ C/C++. But fast code is 
only half die story with client/server — 
you also get fast, direct ODBC 
access and die powerful Sybase* 


SQL Anywhere* M database to help 
you deliver peak performance. Plus, 
you have the choice of deploying 
applications as standalone EXEs or 
compact EXEs with run-time DLLs. 

Start developing with new 
Optima++ today. You’ll get power. 
You’ll get productivity. And you’ll 
even get a chance to rediscover the 
fun in programming. 


Circle 130 on Inquiry Card. 


i Powersoft 


Get Optima** Developer for $199* for a limited time: 1-800-395-3525 or www.powersoft.com 


‘Limited rime only. Rcgukr S.R.R is $499. ©19% Sybase. Inc. All rights reserved. Powersoft and Sybase arc registered trademarks, and Optima**. Watcom C/C+* and SQL Anywhere arc trademarks 
if Sybase, Inc. or its mlxnd Lines. All other trademarks ate property of their respective owners. 1 Xitsidc the U.S., call S0R-2S7-1500. Check out (mien Bros, Aviations iilira-cool Hawk (ivmpbne at www.groetlbfWS.i 
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Best of PC Expo 


Notebook: Compaq, (800) 345*1518 
or http://www.compaq.com; Texas 
Instruments, (800) 848-3927 or 
http://www.ti.com; Toshiba, (800) 999- 
4273 or http://computers.toshiba.com. 
Technology: Sony’s Tape Streamer 
Products Division, (800) 352-7669 or 
http://www.sel.sony.com. 

Application: Corel, (800) 772-6735 or 
http://www.corel.com; IBM, (800) 825- 
5263 or http://www.ibm.com/products; 
Dragon Systems, (800) 825-5897 or 
http://www.dragonsys.com; Macromedia, 
(415) 252-2000 or http://www. 
macromedia.com. 

Multimedia Hardware: Sony 
Electronics, (800) 222-7669 or 
http://www.sony.com; Connectix, (800) 
950-5880 or http://www.connectix.com; 
Sigma Designs, (510) 770-0100 or 
http://www.realmagic.com. 

Multimedia Software: Fractal Design, 
(800) 297-2665 or 

http://www.fractal.com; DeLorme, (207) 
865-4171 or http://www.delorme.com; 
Corel, (613) 728-0826 or 
http://www.corel.com. 

Connectivity Hardware: Apex Data, 
(510) 623-1231 or 
apexdata@smartm.com; Zyxel, (714) 
693-0808 or http://www.zyxel.com; 
Adtran, (205) 971-8000 or 
htt p ://www.adt ran. com. 

Connectivity Software: White Pine 
Software, (603) 886-9050 or 
http://www.cu-seeme.com; Brooktrout 


Technology, (617) 449-4100 or 
http://www.brooktrout.com; Castelle, 
(408) 496-0474 or 
http://www.castelle.com. 

System: Stratus Computer, (508) 460- 
2000 or http://www.stratus.com; 
DeskStation Technology, (800) 793-3375 
or http://www.dti.com; Sony, (800) 222- 
7669 or http://www.sony.com. 

Utility: Cheyenne Software, (800) 243- 
9462 or http://www.cheyenne.com; 
Symantec, (800) 441 -7234 or 
http://www.symantec.com; Adobe 
Systems, (800) 682-3623 or 
http://www.adobe.com. 

Printer: NEC, (800) 632-4650 or 
http://www.nec.com; IBM, (303) 924- 
4675 or http://www.ibm.com; 
Mannesmann Tally, (800) 843-1347 or 
http://www.tally.com. 

Peripheral: ViewSonic, (909) 444-8800 
or http://www.viewsonic.com; InFocus, 
(503) 685-8888 or http://www.infs.com; 
Epson, (310) 782-0770 or 
http://www.epson.com. 

Internet Product: Haht Software, (800) 
996-3222 or http://www.haht.com; 
Maximum Information, (415) 981 -5800 or 
http://www.maxinfo.com; Folio, (800) 
543-6546 or http://www.folio.com. 
Development Software: Attachmate, 
(800) 426-6283 or http://www.attach- 
mate.com; Blue Sky Software, (619) 459- 
6365 or http://www.blue-sky.com; 
StarBase, (888) 782-7700 or 
http://www.starbasecorp.com. 


Compaq 
Notebook 
Named Best 
of PC Expo 

Compaq Computer’s Armada 4100, a 
modular notebook PC that can morph 
from a thin, 5-pound notebook up to a 
full multimedia system, won BYTE’s Best 
of Show and Best Portable awards at 
PC Expo. Notebook finalists were Texas 
Instruments’ high-end, Pentium-based 
TravelMate 6030 and Toshiba’s Portege 
650CT, which fits an 11.3-inch active-ma¬ 
trix screen and other features into a 4.8- 
pound package. 

Best Technology winner, Sony Elec¬ 
tronics’AIT (Advanced Intelligent Tape), 
as featured in the company’s SDX tape 
drives, features a 16-Kb memory chip in 
the cartridge for better performance and 
reliability. 

Best New Application, Corel’s Word¬ 
Perfect Suite 7 for Windows 95, won in 
part due to its Internet connectivity. The 
three finalists were IBM’s VoiceType Dic¬ 
tation 3.0 for Win 95, Dragon Systems’ 
DragonDictate 2.5 for Windows, and 
Macromedia’s xRes 2.0 photo-image¬ 
editing program for Windows. 

Sony Electronics won Best Multime¬ 
dia Hardware for its Digital Video Still- 
Image PC Capture Board, the DVBK- 
1000, which works with Sony’s digital 
Handycam. By eliminating the A/D-con- 
version process, the DVBK-1000 enables 


U.S. Robotics Fixes 
Modem Meltdown 

Usually when a product is said to be "hot" 
in the industry, it usually means that it's 
popular and a big seller. But not always. 
Users of early versions of U.S. Robotics' 
Courier 28.8 PC Card modem found them 
a little too hot. Some of the modems were 
overheating to the point of failure, or 


you to capture higher-quality images. 
Finalists were Connectix’s Color Quick- 
Cam digital video camera and Sigma De¬ 
signs’ RealMagic Ultra, a $399 MPEG play¬ 
back board. 


worse, causing notebooks to stop working 
altogether. 

U.S. Robotics says it has fixed the prob¬ 
lem with new Couriers that began ship¬ 
ping in volume in June. U.S. Robotics 
didn't issue a total recall of the modem, 
but it has replaced units for customers 
when necessary. The company says note¬ 
books that did a poor job of heat dissipa¬ 
tion were more prone to the problem than 
those with decent ventilation. 


Multimedia Software winner was 
Fractal Design’s Expression, a natural- 
media, vector-based drawing program 
with support for animation. Finalists 
were DeLorme’s AAA Map’nGo 2.0, a 
travel and mapping program, and Corel 
Click and Create, a $695 point-and-click 
authoring tool. 

Best Connectivity Hardware winner 
was Apex Data’s ClipperCom World PC 
Card fax modem, which will work in 
31 countries. Finalists were Zyxel’s$ 1095 
Prestige 28641 ISDN LAN router, bridge, 
terminal adapter, and analog modem; 
and Adtran’s $469 Express XRT ISDN 
modem. Best Connectivity Software 
went to White Pine Software’s Enhanced 
CU-SeeMe multiple-person videocon¬ 
ferencing and application-sharing pro¬ 
gram. Finalists were Brooktrout’s Show 
N Tel telephony applications develop¬ 
ment kit and Castelle’s FaxPress Mac 
Software Option. 

Stratus’s fault-tolerant, Pentium Pro- 
based RADIO (Reliable Architecture for 


Send your& to edejeAUASfbix.com! 
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When it comes to storing data, durability is a 
very attractive feature. So Kingston* otters a 
complete line of the world’s most rugged 
and reliable data storage subsystems, Kingston's 
storage products were designed for the most 
demanding commercial environments. But they’ve 
also survived duty in tanks, submarines, and even the 
space shuttle. You can't buy a more reliable subsystem. 

To prove it, we offer a seven-year warranty — the longest 
in the industry The Kingston Data Silo* DS50O tower or rack- 
mount enclosure can house 3.5-inch and 5.25-inch halt- or full- 



height SCSI peripheral devices. Our Data 
Express* DE300 removable device 

subsystems, integrated into our IDni i fr ' ^ 
D55O0 chassis, provide an ideal housing tor up 
to 12 re movable p hot-swappable SCSI devices. 
Of course, Kingston storage products are 
compatible with all major platforms. For more 
information call us domestically at (800) 435-0670 
or for international sales call (714) 437-3334- 
It could be the beginning of TT^j 11 tf AlY 

a beautiful relationship. techwoMIycorporation 


RAM fax tali domestically at (800) 435-0056 or far itUtfmaitpriaJ sate* 



cal! (714} 435-2677 or vrsU oar Web site hrtp :ffwww. Kingston .com/b btm 


Circle 131 on Inquiry Card (RESELLERS: 132), 


Kingston Technology Corporation, 17600 Newhope Street, Fountain Valley. CA 9270S USA, (7M) 4.1R-J850. Fax (714? 4dS-iS47. © 1996 Kingston Technology Corporation. All Fights teserved 
Computing Without Limits es h registered trademark of Kingston Technology Corporation. Data Express, Dara Silo, and Kingston -are registered Trademarks of Kingston Technology Corporation. 























Distributed Input/Output) PC Cluster ViewSonic^ P815 21-inch monitor. The 
server won Best System. Finalists were finalists were In Focus’s SuperVGA Lite- 


DeskStation Technology’s 500- 
MHz Alpha CPU-based Rap 
tor ReFlex and Sony’s PC 
VAIO (Video Audio integrat¬ 
ed Operation). 

Cheyenne Software’s ARC - 
serve 6 backup program for 
NT* with support for a wide 
range of OS clients, won Best Utility 
The Norton Your Eyes Only file-encryp¬ 
tion utility* from Symantec, and Adobe 
Systems’ $49.95 ATM Deluxe 4.0 font 
manager were finalists. 

The NEC Superscript 860, an 8-ppm 
laser printer that ships with Adobe Print- 
Gear, won Best Printer Finalists were 
IBM’s new laser printers (they range from 
the 12-ppm monochrome Network Print¬ 
er 12 to the IBM Network Color Print¬ 
er) and Mannesmann Tally’s T7070 Col¬ 
or InkJet. Best Peripheral winner was 



Pro 620 Projector and Epson’s 
small-footprint PhotoPlus Col¬ 
or Scanner. 

Best Internet Product win¬ 
ner, Halit Software’s Haht- 
Site, enables you to create and 
manage your own Web appli¬ 
cations. Maximum In forma¬ 
tion’s Intrachangc Web Management 
software and Folio’s Web Retriever 2,0 
were both finalists. 

The EHPS (Emissary Host Publishing 
System), Attach mate’s Web-deployment 
extension for its Extra Developer Series, 
won Best Development Software, Final¬ 
ists were Blue Sky Software’s Visual SQL 
development tool for Visual C+ + and 
Star Base’s Star Team Server 2,0, which 
is a software server that engenders dis¬ 
tributed development among teams of 
programmers. 



Survey 


n 


BYTE Learns a Lesson in Web Surveys 

What a difference a medium makes. Over the past several years at trade shows, such as Comdex, 
BYTE has polled attendees who visited the BYTE booth on current and future OSes and processor 
use. The surveys, which we occasionally published in BYTE, typically sampled 1000 or more attend¬ 
ees who happened to visit the BYTE booth at a trade show. 

We wanted to do that on the Web to get even more respondents, but it didn't work as we'd hoped. 
Why? Because at Comdex, a busy trade show where people usually have too much work to do to 
try to stuff a ballot box, the poll surveyed a more-or+ess random sample of the computing popu¬ 
lation, But on the Internet, one posting in an Internet advocacy newsgroup can quickly rally an 
entire population segment to vote In a Web survey, And that's what happened to us. 

The information below is a perfect example of that You might thin k that AIX and OS/2 a re su r- 
prisingly popular if you were to take the information below atface value. The problem is that our 
data was biased by OS/2 and AIX supporters who wanted to ensure their favorites did well: Survey 
responses are 12 times more likely to come from ibm.com than are typical BYTE Site visits. 

Lesson learned The Web doesn't change fundamental survey maxims; you can't let the studied 
population select itself. And, to the individual who voted over 80 times in the survey for Unix (your 
IP address is 198.182,4.224); Get a life. 



Desktop use of Server use of Percentage of respondents 

OS/2 booming? OS/2 booming? who use OS/2 exclusively 


Tangled Up in Blue 


Ccdetalk 

bv Rtcfc Greban 


Visual RAD Gets Very Small 

MP-Driveway plays in the realm popu¬ 
lated by u deeply embedded 1 ' applica¬ 
tions. Such applications are typically com 
siructed around a microcontroller with 
internal ROM and RAM, plus peripheral 
devices: lights, switches, and valves, for 
example. The software developer sees a 
microprocessor whose finite set of on- 
chip peripheral controllers must be effi¬ 
ciently deployed. 

Launch MP-Driveway, and your proj¬ 
ect is displayed in hierarchical tree form. 
This inverted "project tree 11 is rooted in 
the CPU, with branches consisting of 
the on-chip peripherals. For example, 
when you choose a project built on the 
P!C16G64, you see an icon represent¬ 
ing that processor as the root, and be¬ 
neath are labeled icons of the 16C64's 
peripheral deivices: five I/O ports, cap¬ 
ture/compare and PWM registers, inter¬ 
rupts, and other elements. 

Building an application amounts to 
clicking on a peripheral and selecting 
associated routines for controlling that 
device from MP-Driveway's built-in li¬ 
brary, If you want to use PORTS as an 
input port, you click on the PORTS icon, 
and dialog boxes lead you to the appro¬ 
priate routine. Once you've assembled 
all the control routines that your applica¬ 
tion needs, simply click on the Generate 
menu selection, and M P-Driveway emits 
C source code. 

MP-Driveway is the result of a collab¬ 
oration between Aisys (which sells Drive¬ 
way for other chip families) and Microchip 
Technology. M P-Drive way sells for $495, 
and you will need the Byte Craft MP-C 
compiler ($795) to create an executable, 
(Microchip will have its own compiler 
available for $695 by the time you read 
this.) If your applications find you work¬ 
ing frequently with Microchip's PIC fam¬ 
ily of processors, this is one product you 
must investigate. 

Microchip Technology, 

(602) 786-7299; 
http://w ww.microchip.eom. 

Byte Craft, Ltd., (519) 888-6911; 
info@bytecraft.com, 

Aisys, (800) 397-7922; 
http://www.aisy3-u9a.com. 
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Something 

missing 


Recognita introduces its innovative Development Toolkit 3.0 to offer comprehensive scanner and 
image handling facilities with a full range of recognition tools - font-independent OCR, checkmark, barcode, 
fax, dot matrix recognition - and hand-written numerals also. All this in one package for software developers 
wanting a truly integrated solution to meet their OCR and image processing Toolkit needs. The only product 
to recognise 107 languages including every Latin-based alphabet and also Greek. A real solution for Europe. 


Call Recognita today for the full picture! 

OCR, ICR, OMR* RECOGNITA 


RECOGNITA Biiroautomatisierung GmbH RECOGNITA Corp. of Hungary 

Tel: 49-341/589-060, Fax: 49-341/589-0641 Tel: 36-1- 201-8925, Fax: 36-1-201-7607 

CompuServe: 100072,2350 Circle 717 on Inquiry Card (RESELLERS: 71 8 ). E-mail: info@recognita.hu CompuServe: 72713,3104 

















New Macs 
Feature Latest 
PowerPCs 

A new round of Macintoshes featuring 
the latest high-performance PowerPC 
processors was scheduled to arrive in ear¬ 
ly August. New systems from Apple and 
Power Computing will range from dual, 
180-MHz 604e systems to more-afford¬ 
able 6Q3e desktop systems. Here are the 
highlights. 

Power Computing ({512} 388-6868; 
fax {512) 388-6798; http://www.powerec 
.com) 

* PowcrTower Pro 225: The company's 
high-end system features a 225-MHz 
PowerPC 6 (Me; 16 MB of RAM (expand¬ 
able to I GB); a2-GB, AV-capable hard 
drive; an eight-speed CD-ROM drive; 
1 MB of Level 2 cache; six PCI ex¬ 
pansion slots; built-in Ethernet (AAU1 
and IGBaseT); and other features, for 
$4995. For a 200-MHz PowerPC 604e 
in the above configuration, subtract 
$500. Other less expensive configura¬ 
tions with 180-MHz 604c and other 
processors are available, as are AV con¬ 
figurations with extras such as an inter¬ 
nal Iomega Jaz drive. 

■ PowcrTower 200e: With a 200-MHz 
6Q4e, 16 MB of RAM, a 2-GB AV-capa- 
ble hard drive, 2 MB of on-board video 
memory, a quad-speed CD-ROM drive, 
and a 512-KB Level 2 cache, $3595. 
With a 180-MHz 6G4e, subtract $300. 

Apple Computer ((800) 767-2775; http;// 
www.apple.com) 

* Apple's first dual-processor system, the 
9500/180MP, will feature dual 180- 
MHz 604e processors and an eight- 
speed CD-ROM drive. The new 9500/ 
200 will be based on a 200-MHz 6Q4c, 
which scored a 5.1 and a 4.3 in the 
BYTE mark integer and FPU tests (com¬ 
pared to a 4.4 and a 3.6 in a 180-MHz 
PowerPC 604-based system). Prices 
were unavailable at press time. 

* The new Performs 6400 features a 180- 
or 200-MHz 603e processor with an op¬ 
tional 256-KB Level 2 cache, 16 MB of 
RAM, a 1.6- to 2.4-GB IDE hard drive, 
two PCI slots, and an optional Apple 
Video System. 


Book Reviews 


Serious Internet Tools 


Although the Hypertext Markup Language 
(HTML) is a powerful tool, a large number 
of users have discovered that its limited 
set of tags and tools is not enough for en¬ 
vironments that demand widespread re¬ 
use of complex information. One answer is 
Standard Generalized Markup Language 
(SGML), the data standard on 
which HTML is based. Four new 
books that untangle SGML’s 
complexities take strikingly dif¬ 
ferent approaches. 

Experienced SGML analysts 
have criticized the first book, 

Readme. 1st, as being too sim¬ 
ple. The book targets SGML be¬ 
ginners, but its technical pedF 
gree is impeccable; It’s the first 
of a series of SG ML books edit* 
ed by Dr. Ghades F. Goldfarb, one of the in¬ 
ventors of SGML Written by a tno of SGML 
consultants, the book targets writers and 
editors who want to be able to use SGM L s 
powerful tools but don't have computer-sci¬ 
ence degrees. 

AS CD... SG ML is the book to buy when 
your primary goal is to explain SGML to 
managers or customers. Liora Alschuler’s 
book has an extensive list of case studies 
and sketches showing how organizations 
as diverse as Microsoft, Standard & Poor’s, 
and a university press use SG M L-and the 
benefits reaped from doing so. In addition, 
the author explicitly devotes an 
entire chapter to the question 
"Who Needs It: Making the 
Case for SGML" an important 
subject that the other books take 
for granted or discuss only in 
passing. 

If you'recurrently responsible 
for creating an SGML applica¬ 
tion, The SGML Implementation 


Guide may be your first choice. Its authors 
have nearly two decades of experience 
implementing SGML and offer a good 
overview of SGML projects, from the early 
steps of information analysis to the final 
stages of version control. They also give an 
overview of the language and discuss 
SGML's place in information 
management. 

Developing SGML DTDs 
focuses on the fundamental 
SGML process of building DTDs 
(Document Type Definitions), 
which create the structure that 
gives SG M L both its power and 
its complexity. The DTD for 
HTML, for example, uses about 
eight basic tags, while a DTD for 
a complex SGML application 
might define 200 tags. This book explains 
the step-by-step process that's required 
to produce the foundation of an SGML 
application. 

The SGML Implementation Guide and 
Developing SGML DTDs are complemen¬ 
tary. The SGML Implementation Guide has 
a chapter on writing DTDs and devotes 
much of its space to the overall task of man¬ 
aging an SGML project. Topics include plan¬ 
ning, conversion, and work-flow manage¬ 
ment, Developing SGML DTDs has a chap¬ 
ter on managing SGML projects but gives 
most of its attention to the mechanics of writ¬ 
ing a useful DTD. The book uses 
a cookbook-and-redpes meta¬ 
phor to provide examples of 
how to model an information set 
and create a DTD to reflect that 
mod el. - Ba rt Preecs works 

as project manager for Site Works, 
a Web development company in 
Seattle. You can contact him at 
bpreec$@$itewerks, com , 




Readme. 1st; SGML For 
Writers and Editors 
by Ronald C. Turner, Timothy A. 
Douglass, and Audrey J. Turner; 
Prentice-Hall, 1995; 241 pages 
(includes Index and (loppy disk); 
ISBN 0-13-432717-9; $45. 

ABGD...SGML: A User s Guide to 
Structured Documentation 
toy Liora Alschuter; International Thomson 
Computer Press, 1995; 

41 4 pages (includes index and floppy 
disk): ISBN 1-S50-321S7-3: $39.95. 


The SGML Implementation Guide: 

A Blueprint for SGML Migration 
by Brian E. Travis and Dale C, Waldt; 
Spnnger-Veriag, 1995; 

ISBN 3-540-57730-0; $49.50. 

Developing SGML DTDs: 

From Text to Model to Markup 
by Eve Maler and Jeanne El Andaloussr; 
Prentice-Halt, 1 995: 

ISBN 0-13-309881 -8; $45. 
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Looking For A Simulation System That Has It All? 



I’ve Got What You’re Looking For... 




Taylor It offers pop-up menu modeling and editing... 


....simulation with schematic 2D animation... 

1 ^ - 



-^ H 


...design of experiments with confidence intervals... 



or (with a click of the mouse) 2 1/2 D. 


.result analysis m reports and graphs. 





...curve-fittingfor input analysis... 


...or true 3D shaded animations... 



...seh-mnning presentations. And much more. 


Taylor II 

The Leading Software In Business And Engineering Simulation 

F&H Simulation!;: Software, Training and Consultancy “For more information, in-company presentations or the free demo disk, call F&H Simulations. 
Europe: F&H Simulations B . V. - Mahebaan #8 - 3581 CX Utrecht - The Netherlands - Phone: +31 30 2 311 211 - Fax +31 30 2 333 962 
Germany: Phone: +49 211 322151 - Fax: +49 211 322897 - U.K.: Phone +44 71 4300945 - Fax: +44 71 4051689 
U.S.A,: F&H Simulations Inc. - P.O. Box 658 - Orem 84059, Utah - Phone: (801) 224-6914 - Fax: (801) 224-6984 
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Japanese PCs, 
Round Two 

They’re back. Early in the PC revolution, 
Japanese electronics giants, such as Fu¬ 
jitsu, Hitachi, NEC, Sony, Toshiba, and 
others, appeared ready to dominate the 
U.S. computer market. But it didn’t work 
out that way. Eventually, all but NEC 
and Toshiba (in notebooks only) faded 
from the scene. Now a new wave of PCs 
and innovative products from Japan- 
based companies has arrived. 

Why the change? One reason is the 
standardization around the Intel proces¬ 
sor and Windows 95. This lets Japanese 
companies leverage their strengths in 
manufacturing and distribution with 
competitive products. In contrast, the 
first time out, many of these firms tried 
to innovate with each new product, an 
expensive and risky strategy. 

The first machine in this new wave 
is the Sony PC, a high-end small office/ 
home office (SOHO) product that was a 
finalist in BYTE’s PC Expo awards. The 
Sony PC includes a 200-MHz Pentium 
processor, 32 MB of RAM, first-rate au¬ 
dio and video, and a forward-thinking 
design. 

In September, Toshiba will introduce 
its first PCs targeted at the home mar¬ 
ket. A line of business PCs from Toshiba 
is slated for 1997 arrival. Like the Sony 
PC, Toshiba’s home PCs will have strong 
audio and video capabilities, plus support 
for telephony, digital videodisc (DVD), 
and videoconferencing. Hitachi and Fu¬ 
jitsu are also making serious forays into 
the notebook PC market. 

Will this second attempt by Japanese 
PC makers succeed? Part of their success 
will depend on how well they can work 
with VARs, at least in the business PC 
market. Toshiba, which already has a 
strong notebook presence in the channel, 
appears to have an early advantage in this 
area. Sony seems guaranteed to obtain 
shelf space, thanks to its strong retail 
presence and brand name. Other vendors 
say they have big marketing commit¬ 
ments and will listen closely to customers 
before releasing products geared to the 
U.S. market. 

All of this should mean good news for 
end users. It will bring a wealth of new 
products that are appealing, innovative, 
and attractively priced. -Jon Pepper 


Dataprc Report 


CORBA, Java, and the Web 

Vendors of object development products are using the Web as a transport and communica¬ 
tions mechanism for distributed objects and as a front end (via Java-based applets and 
browsers) for object applications. This comes as an outgrowth of the Object Management 
Group's (OMG) Common Object Request Broker Architecture (CORBA) version 2.0, which 
provides a vehicle for communications between object request brokers (ORBs) developed by 
different vendors and between objects whose transactions the ORBs manage. 

The new vehicle, the General Inter-ORB Protocol (GI0P), specifies message formats and 
data representation across any transport protocol. A second specification, the Inter-ORB 
Implementation Protocol (HOP), provides preconfigured interoperability for ORBs running 
over TCP/IP, thus allowing the Internet to act as a backbone ORB that’s accessible to other 
ORBs. The products below are part of the first round of object applications to use Internet 
technology. Expect additional implementations as improved object and Web standards 
appear over the next year. 

BlackWidow, from Visigenic ((415) 967-6169; http://www.visigenic.com) 

The BlackWidow ORB creates client- and server-based object applications that Java-enabled 
browsers can access. It’s well suited for distributed applications because it provides two-way 
access between Java applets and objects on remote systems. 

With BlackWidow, developers can convert interface definition language (IDL) interfaces to 
Java on clients and servers, create Java applets, and provide bidirectional access between Java 
applets and objects arranged by other ORBs. Since BlackWidow clients can directly invoke 
these objects, developers avoid the tedium of creating Common Gateway Interface (CGI) 
scripts for every invocation on a server. 

BlackWidow's development component, an automatic IDL-to-Java code generator, con¬ 
verts object interfaces into both client- and server-side Java code; developers create distrib¬ 
uted Java applets by adding application logic. The run-time component manages object loca¬ 
tion, connection, and communication, and it can access any Java-compliant Web browser. 

OrbixWeb, from Iona ((617) 679-0900; http://www.iona.com) 

OrbixWeb is part of the Orbix family of CORBA-compliant ORBs. OrbixWeb lets Java applets 
on a host use distributed objects managed by any CORBA 2.0 ORB. Unlike BlackWidow, 
OrbixWeb provides client-side development only, and it requires a separate Orbix server. 

OrbixWeb includes a mapping between Java and the IDL, which associates IDL basic, tem¬ 
plate, and constructed data types with the appropriate Java constructs. Each IDL interface 
provides two Java mappings: one to Java interfaces for inheritance purposes, and the other to 
Java classes for implementation. Although limited to the client, OrbixWeb can access a vari¬ 
ety of technologies and platforms through other Orbix products. 

Visual Wave/GemStone Internet Application Server, from GemStone and 
ParePlace-Digitalk (GemStone, (503) 629-8383; http://www.gemstone.com) 

Applications-server (and former object-database) vendor GemStone and Smalltalk provider 
PPD together offer a large-scale Internet applications server. The Visual Wave/GemStone 
Internet Application Server (IAS) can deploy transaction-based Smalltalk applications sup¬ 
porting thousands of concurrent users via TCP/IP. IAS provides a three-tiered architecture for 
Internet applications. PPD's Visual Wave Server functions as the back-end Internet server; its 
Visual Wave development environment creates client front ends with hooks to popular 
browsers. The GemStone 4.1 object application forms the middle tier. 

Visual Wave servers can be clustered, and the Visual Wave development environment auto¬ 
matically generates client-side HTML and CGI scripts directly from Smalltalk. It also lets 
developers update Web applications on the fly. GemStone IAS provides scalability, transaction 
integrity, and gateways to relational databases. It also lets developers use object technology 
instead of stored procedures for working with distributed databases. 

-Deborah Hess is a senior analyst at DataPro Information Services (Delran , NJ). 

For more information, call (800) 328-2776 or (609) 764-0100. 
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Presenting One-Stop 
Shopping For The 
Client/Server Developer. 



*495 


Powersoft Portfolio 1 " 1 Release 2 
has everything you need to 
design, develop and deploy applies 
tions, all for about half the regular 
price. And 
what's even 
better* all three 
Powersoft Portfolio products are 
provenj best-of-ciass tools from the 
leader in the client/server industry. 

S-Designor AppModeler is database 
modeling made easy. You can simply 
draw and automatically generate your 
Sybase* SQL Anywhere™ or Desktop 
databases. Or use the S-Designor reverse^ 
engineering feature to document and 
maintain existing databases. Plus, you 
can generate customizable, ready-to-run 


Design 

S-Designor 

AppModeler 

Desktop 

Develop 
PowerBuilder 
Desktop 5.0 

Deploy 
Sybase SQL 
Anywhere 

1-800-395-3525 


PowerBu i 1 der applicat ions. 

PowerBuilder Desktop 5.0 is 
a fully-intuitive development 
environment that features full 32-bit 
Windows* 95 compliance as well as 
compiled code, OCX support and true 
object orientation. 

Sybase SQL Anywhere delivers a 
high-performance database server for 
standalone and multiuser environ¬ 
ments. It’s ideal for broad 
deployment in distributed 
environments and offers seamless 
scalability to Sybase SQL Server! 

Best of all, you can get all this for 
only $495. To get your copy, simply call 
us at 1-800-395-3525. And discover how 
much power can be packed in one box. 


Windows* 

95 

Compatible 


i Powersoft 

http://www.powersoft.com 
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cd-rcm review 

A CASE for Better 
Multimedia 

| Wi th more t ha n 50 object-ori ented code- 
| design methods to choose from, program 
a developers are, understandably, a divided 
lot CASE tool provider Rational Software 
(Santa Clara, CA) recently created a stir 
by hiring the authors of three popular 
methods to collaborate on a new, unified 
method. The resulting CD-ROM, titled A 
Unified Object Modeling Approach, pur¬ 
ports to detail the unification of these 
| three approaches (James Rumbaugb's 
[ Object Modeling Technique [OMT], Grady 
Booclfs Booch Method, and Ivar Jacob¬ 
son's Use Cases Method)* However, the 
I final unified method specification had 
I not been released at press time. 

This two-CD set could be a valuable 



A Unified Object Modeling 
Approach, 


resource, but it falls short for several rea¬ 
sons—the most obvious being that it's 
painfu lly dull and lacks interactivity. The 
narrator delivers a stream of lectures 
from inside a Qu ickTime window. You can 
view several diagrams and tutorials, but 
these are confusing and incomplete. 

It's hard to get a complete picture of 
the unified approach from this CD; it 
doesn't provide details about how to 
actually create code* Author Doug Ro¬ 
senberg promises an updated version once 
Rational Software releases its unified 
approach, but that makes me wonder why 
this CD-ROM is necessary. This is an im¬ 
portant topic for developers: it's a shame 
it was not presented better, -J, It K. 


A Unified Object Modeling Approach 
SIGS Books and Multimedia, 71 
West 23rd St, r New York, NY 10010, 
{800} 071-7447 
http://w ww, sigs.com 
$995 
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New Programs 
Take Better 
Dictation 

Though not quite there yet, the latest 
speech-recognition programs are closer 
than ever to reaching the ultimate goal 
of speaker-independent, continuous dic¬ 
tation. The newest programs allow you 
to speak naturally when giving your PC 
commands such as “Open file,* but they 
still require you to pause slightly between 
words during dictation* However, the 
length of that pause continues to de¬ 
crease, and, as mentioned in “III Talk 
To You Soon” (March BYTE), vendors 
expect to reach that continuous-dicta¬ 
tion holy grail in the next few years* Un¬ 
til then, the ever-increasing power of 
PC hardware, combined with more-so¬ 
phisticated voice-recognition software, 
makes voice recognition a viable choice 
for many users. 

“Most of these products are in their 
second or third generation,” says William 
Meisel, head of TMA Associates (End no, 
CA), a market-research firm covering 
speech technology, “The market is now 
mature, and many of the previous imped¬ 
iments have been removed.” 

For example, one major roadblock, the 
requirement of a dedicated card, has been 
eliminated now that these programs 
work with most major sound cards. Also, 
the major programs no longer require 


lengthy training sessions, although accu¬ 
racy usually improves with an optional 
training session and continued use* 

The three key players in the PC-based 
voice-recogmtion market—Dragon Sys¬ 
tems, Kurzweil Applied Intelligence, and 
IBM—-all have roughly equi valent capa¬ 
bilities, but with inevitable differences. 
For instance, IBM's new VoiceType 3,0 
program, a subset of which will appear 
in the next version of OS/2, enables you 
to dictate a program and defer its cor¬ 
rection to a later date—or even to some¬ 
one else, such as an assistant. And the lat¬ 
est version of DragonDictate can read 
back any file or portion of a file that you 
designate. 

Nevertheless, barriers prevent these 
current products from reaching mass 
acceptance* For example, hardware re¬ 
quirements are relatively hefty. Kurzweil 
and Dragon say that their products will 
run on a 486 but recommend a Pentium. 
And IBM requires at least a 90-MHz Pen¬ 
tium-based PC with a 256-KB L2 cache 
and 16 MB of RAM. Also, audio files cre¬ 
ated by 1 BM’s delayed correction can quick- 
ly consume hard disk space. 

These requirements, plus the elusive¬ 
ness of continuous dictation, limit much 
of the potential market to specialized 
users, such as people who lack typing 
skills or who suffer from a repetitive- 
stress problem. Says Meisel: “People just 
aren't strongly moti vated to use a micro¬ 
phone yet if they ’re comfortable with a 
PC and a ke y board, ” - J. P. 


WIN 95 DICTATION HIGHLIGHTS 


Company 


Product 


Highlights 


Price 


Dragon Systems, 
(800) 825-5897; 
http;//www. 
dragonsys.com 


DragonDictate 
2,5 for 
Windows 


IBM, (800) 825 5263; iBM VoiceType 
http://www. soft ware.ibm 3.0 for 
.com/workgroup/voicetyp Windows 95 


Kurzweil Applied 
Intelligence, 
(800)380-1234; 
http://www. kurz-ai .com 


Kurzweil Voice 
Release 2.0 


New text-to-speech feature 
reads text back to you; voice 
macros for Netscape 
Navigator; 10,000-to 60,000- 
word., fully loaded, active vocab¬ 
ulary; continuous speech for 
com mands; pop-u p wi ndow 
aids on-the-fiy correction; NT 
support; no training required. 

Delayed and delegated correc¬ 
tion let you edit a document 
later or send a copy of afile with 
your recorded voice to assist 
someone else in correcting; no 
training required; continuous 
speech for commands. 

No voice training required; 
30,000- to 60,000-word 
vocabulary; supports direct 
dictation within over 30 
Windows applications. 


Personal Edition 
(10,000-word 
active vocabulary), 
$395; Classic 
Edition (30,000 
words), $695; 
Power Edition 
(60,000 words), 
$1695 

$699 


$695 


39 BYTE SEPTEMBER 1996 























You never give your HP printer a second thought. You just know it's going to work. Now that 
same HP performance can be found in a line of PCs designed specifically for the demands of 
small business. The HP Vectra 500PCs, They all arrive ready to work. Some are 1 LP/Microsoft* 
Small Business Centers-they're armed with Microsoft Office for Windows®95 Professional 
Edition. And to make everything a little more manageable, every Vectra 500 comes with 

free online service and support. Dealers include; Intelligent 
Electronics, Computerland, Datago, MicroAge, Inacom and 
CompUSA Corporate. For more information, call 1-800"322 HPPC, 
Ext. 1557. T And see what a good family name can do for you. 

'In Canada, call !-flCfl-3aT-3S£7. *Airerage 0.5. street price For Pentium" prac essor-based HP Vectra 51Q PC. .^cnitDr net included. HP Vectra 500 PCs came with MicnSSait WphHJwS SS preinstalled. 
'Standard on 133 and Ifti WCs mortals, optional on ell other motels ’Other capacities available. ’Standard on CD, MC and MC* models- ’Multimedia motels only. ’On-site, secgnd-day busrness service. 
Micnrisnft and Windows are U.S. registered iratemarts gf Mnyosg't Corporation. Pentium and the Intel (nsite toga era registered trademarks of (htal Corporation. ©1996 Hewlett Packard Company PPG42S 



Designed for 




a 


nonti nm® Micros °ft' 

RrlWIWI Windows'95 


FROM $1389* 

Minitower or Desktop models: 

■ Intel 100,120,133,150 or 166 MHz 
Pentium processor 
*8 or 1GMB EDO Memory 
{128MB maxi 
■256KB cache memory' 

*64-bit PCI video 
“2.5GB hard drive 1 
•4X.6X or 8X EIDE CD-ROM Drive 3 
-28.8 tax/data modem with 
telephone answering machine* 
•16-bit Sound Blaster audio* 
•Hands-free headset with microphone* 
•1-year on-site warranty 5 
•1-year free phone support for hard¬ 
ware. 90-day free software support 


HP PCs For Small Business 


Thp% HEWLETT 
mL’HM PACKARD 
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{interview} 


Blasts from 
the Past 


Years ago in BYTE 


The Apple/IBM alliance made big news. 
But of the many proposed collabora¬ 
tions, including work on new multimedia 
standards (e.g., ScriptX) and the new 
object OS code-named Pink, only the 
PowerPC is now in the hands of a sig¬ 
nificant number of users. Meanwhile f 
Microsoft was working on Windows 3.1, 
the successor to Windows 3.0, 


Years ago in BYTE 


BYTE editors were excited about a beta 
version of a program that combined a 
data-flow programming model with an 
iconic language for scientists. The pro¬ 
gram was for scientists and engineers 
who didn't want to become computer 
whiles in order to exploit the personal 
computer’s capabilities. The program, 
called LabView, turned a regular Mac 
into a general-purpose laboratory tool. 


Years ago in BYTE 


We wrote about 
artificial intelli¬ 
gence, but most 
interesting in ret¬ 
rospect is the 
six pages that 
we devoted to a 
new computer, 
called the Alto, 
from the Xerox Palo Alto Research Cen¬ 
ter. It featured a striking graphics dis¬ 
play, new Ethernet networking capa¬ 
bility, and an input device known as a 
mouse. BYTE correctiy predicted that 
the attributes of this Alto "research tooi M 
would be used in the next generation of 
personal computers. 



Knuth Comments on Code 

Don Knuth , currently working on volume 4 of his 
Art of Computer Programming and 
on Selected Papers on Computer Science, 
comments on good programming practices. 



BYTE: You were recently a warded a 
Kyoto Prize t japan ’s esteemed private 
award for lifetime achievement, for your 
past contributions to computer science. 
Looking ahead, what are some of the crit- 
ica l issues facing program mers f 

Knuth: Well, I'm nor a very good 
prophet* My shriek is to promote the idea 
that humans, not computers, read pro¬ 
grams* Today, humans can create pro¬ 
grams that are faster, better, and more 
reliable using tools that arc getting bet¬ 
ter all the time. 

But 98 percent of the world's people 
are not computer programmers*I ask 
programmers to think of themselves as 
writers, teachers, expositors. When you 
are programming, the very act of trying 
to explain it to another human being 
forces you to be dearer* And then later 
on, you can maintain, modify, and port 
your programs to other platforms much 
more easily* Even if your only audience 
is yourself, everything gets better* 

BYTE: Judging from the number of 
hugs that we see in commercial soft¬ 
ware, vendors seem to prioritize features 
over error-free code . Will new tools or 
new programming techniques result in 
more-stable software ? 

Knuth: There’s no royal road, and you 
can’t make any complex program total¬ 
ly fail-safe* You can test a program for a 
year, and then someone or something 
will create a condition that nobody ever 
anticipated, and then very subtle errors 


become very visible* The layers that you 
place on a program to make it fail-safe 
can themselves fail, 

I certainly don’t say that we should 
avoid using techniques like redundancy 
to increase the stability of critical pro¬ 
grams or that we should write code and 
not worry about the consequences. Com¬ 
puter programs are the most complicat¬ 
ed things that humans have ever created. 
That’s why I say this idea of exposition 
is the best way of coping w ith the com¬ 
plexity. 1 use that method when I’m writ¬ 
ing a program; 1 approach it as if I were 
writing a short story* It doesn’t take me 
any longer, because the time I spend on 
organization is more than made up for in 
time saved debugging, 

BYTE: Do you think that programs 
are coming out too fast today for users 
to keep up? 

Knuth: Steve Jobs once told me in 1980 
that he had a vision where every day we 
would get a CD-ROM w ith 1000 brand- 
new programs on it, and that although 
each program would cost just $5, the 
number of potential users for each pro¬ 
gram would be high enough that soft¬ 
ware developers would get a good return 
on their work* He didn’t think about how 
we would all cope with 1000 programs 
a day, but I note that controlled growth 
failed on the other side of the Iron Cur¬ 
tain, You need uncertainty to foster inno¬ 
vation* A healthy degree of confusion can 
serve to keep people creative* 

BYTE; hi reviewing programming as 
it has evolved over the past 10 years t do 
you see anything that makes you dis¬ 
appointed—for example, in the object- 
computing realm? 

Knuth: They haven’t yet built a reli¬ 
able way to reason about these programs; 
that is, we still lack the mathematical 
proof to ensure that a program will work. 
With object-oriented programs, we have 
much less of an understanding of how 
we would ever prove that they don’t have 
bugs* This is a huge gap. If people can 
understand OOP, they ought to be able 
to prove that the programs are correct. 
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More Secure ISDN Lines 

As more companies switch to ISDN, 
security becomes a paramount 
concern. Page MIS 5 


A Better Foundation 

Development frameworks let you 
build a more flexible application with 
reusable objects. Page MIS 10 
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Best of Computex 

The AcerNote Nuovo notebook 
receives BYTE’s Best of Show award. 

Page MIS 3 


Character Recognition 

Apple and Motorola will launch new 
products with Chinese handwriting 
recognition. Page MIS 14 
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PC Systems 


Business 


Increasing Your 


Deliver the hottest new systems to your markets with PCXpress, a complete range of high-quality, leading-edge 
systems designed and built to your requirements by FIC, the world's leading motherboard manufacturer. 



Convenient System Upgrades 

For maximum flexibility, PCXpress systems 
run all the latest processors from Intel, AMD 
& Cyrix. Pipeline Burst SRAM plus EDO 
and Burst EDO DRAM support adds further 
versatility and performance. 



Wide Selection of High-Quality 
Peripherals 

With our global buying power, FIC brings 
you the best possible pricing for a complete 
range of peripherals and multimedia add-ons 
-allowing you to easily differentiate your 
systems in the market. 



Efficient, High-Volume Manufacturing 
Facilities 

Mainboard manufacturing and barebone sys¬ 
tem assembly are carried out in FICs effi¬ 
cient, high-volume ISO 9001-certified fa¬ 
cilities in Taiwan and China using advanced 
SMT and AI machinery. 



Localized Build-to-Order Services 

With their sophisticated distribution system 
and efficient assembly operations, FIC's fa¬ 
cilities in the USA, Europe, Australia, and 
Hong Kong ensure your systems arrive on- 
time to market. 



Cutting-Edge R&D Capabilities 

With our state-of-the-art R&D facilities, FIC 
is a world leader in the development of 
cutting-edge motherboards and PCs-giving 
you the products you need to succeed in even 
the most competitive markets. 



The Highest Quality At the Best Prices 

FICs sophisticated vertical integration pro¬ 
gram and our high-volume purchasing power 
guarantee you the lowest possible prices for 
high-quality system components. Close ties 
with the world’s leading component 
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6F. FORMOSA PLASTICS REAR BUILDING 
201. TUNG HWA NORTH ROAD, 

TAIPEI. TAIWAN 
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suppliers ensure guaranteed deliveries even 
in times of shortage. 


First International Computer, Inc. 

FIC US Tel: 1-510-2527777 Fax: 1-510-2528888 FIC FRANCE 

FIC EUROPE B.V. Tel: 31-73-6273300 Fax: 31-73-6231412 FIC SPAIN 

FIC AUSTRALIA Tel: 61-2-7484566 Fax:61-2-7484633 FIC HK 

FIC CZECH REPUBLIC Tel:42-5-41122643 Fax:42-5-41213144 FIC JAPAN 

Specification subject to change without notice. All trademarks used herein are the registered property of their respective 
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Tel: 34-1-6373613 
Tel: 852-2-3453599 
Tel: 81-3-5461-2181 
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More Secure ISDN Lines 

As more companies switch to ISDN, security 
becomes the paramount concern. 


s ISDN a secure communica¬ 
tions medium just because it 
is digital? Though telecom¬ 
munications carriers some¬ 
times tend to give this impression, it is 
not. “ISDN can easily be intercepted by 
secret services or organized crime,” says 
Andreas Pfitzmann, a professor and com¬ 
puter security expert at the University 
of Dresden in Germany. 

Security risks include data, voice, and 
fax traffic. That’s why Biodata (Licht- 
cnfels), a small German hardware com¬ 
pany, developed a new security device 
called Babylon, which addresses encryp¬ 
tion of all media on Basic Rate Interface 
(BRI) and Primary Rate Interface (PRI) 
point-to-point ISDN links. It can sit any¬ 
where between the network terminator 
and the phone, PBX, or data terminal. 
Babylon encrypts the bit streams tra¬ 
versing the ISDN B-channels deploying a 
112-bit DES-3 technique and a Rivest- 
Shamir-Adleman (RSA) algorithm for the 
exchange of keys. 

Babylon works within a closed user 
group, but, like the PGP scheme on the 
Internet, it also works with public keys. 
Of course, for secure transmission, it 
requires a Babylon-compliant terminal 
on the other end.“We are working closely 
with Siemens, Bosch Telekom, and other 
major telecommunications equipment 
vendors to push Babylon to a de facto 
standard for secure and open communi¬ 
cations on ISDN,” says Tan Siekmann of 
Biodata. “If there is no Babylon device 
on the other end, the system warns you 
and passes the data over without encryp¬ 
tion.” This ensures that you can com¬ 
municate with everyone without chang¬ 
ing equipment. 

Encryption is also moving into ISDN 
routers and PC Cards. “Security is defi¬ 
nitely the next step in internetworking 
on ISDN,” says Beat Brunner of Lightning 



Babylon enables secure voice, fax, and 
data transmission on ISDN. 

Instrumentation (Lausanne), a network 
company. Manufacturers like Crypto AG 
(Zug, Switzerland) and KryptoKom 
(Aachen, Germany) echo his view. For 


example, Lightning’s MultiCom series 
of ISDN routers now include a 128-bit 
International Data Encryption Algorithm 
(IDEA) encryption in software that works 
at the link level and the TCP/IP level. 

Link encryption encodes all traffic, 
including packet headers, on a per- 
remote-site basis. It lets you build up, for 
example, a completely shielded intranet. 
IP-level encryption doesn’t encrypt IP- 
header information and therefore allows 
for secure transmission over public IP net¬ 
works such as the Internet. 

To provide on-the-fly DES encryption 
and V42 data compression on a PC Card 
Type II, Hypercope’s (Aachen, Germany) 
new Hycard deploys a novel Hyperstone 
RISC digital-signal-processor (DSP) chip 
(see the text box “RISC and DSP in One 
Architecture”). Says Anncgrct Ncckcr- 
mann of Hypercopc, “Mobile workers 
are increasingly demanding secure ISDN 
communications.” -Rainer Mauth 


RISC and DSP in One Architecture 


A s multimedia and data 
communications applica¬ 
tions become more sophisti¬ 
cated, they demand fast RISC 
processors and high-quality 
digital signal processors 
(DSPs). Conventional designs 
have either separate modules 
or integrate RISC and DSP on 
the same chip but in separate 
cores. 

The 50-MHz Hyperstone 
El -32 microprocessor, from 
Hyperstone Electronics (Kon¬ 
stanz, Germany), was intro¬ 
duced early this year. It takes 
another route by incorporating a RISC unit 
that is capable of performing DSP algo¬ 
rithms. The DSP instruction set can work in 


parallel with the system’s ALU. 
The result is higher flexibility 
because during latency cycles 
of the DSP, the ALU can exe¬ 
cute other instructions. Addi¬ 
tionally, the DSP unit becomes 
more robust because it can 
use all resources (cache, inter¬ 
nal memory, I/O, and bus inter¬ 
face) of the RISC processor. 

New systems, such as Hy¬ 
percope’s ISDN PC Card, 
that deploy the Hyperstone 
El-32 microprocessor are 
starting to appear. They capi¬ 
talize on the microprocessor’s 
autonomous handling of communications, 
compression, and encryption protocols in 
a single compact unit. -BobEmmerson 
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Acer Will 
Introduce 
$199 PC 

Acer, Taiwan's largest PC company, wants 
to move into the consumer-electronics 
market. It will release a range of products 
that will sell for under $500, including a 
$199 PC for young children* 

‘"Our products or appliances are tar¬ 


geted at infotainment,” says Rich Lei, 
vice president and general manager of 
Acer 5 s new Consu mer Products D i vision. 

Next month, Acer will begin shipping 
a computer called the Consumer Net¬ 
work Computer, or CNC* This $500 
unit is based on a 486 processor and is 
totally different from the much-publi¬ 
cized Acer Basic, an inexpensive line of 
PCs that are based on a 5x86 MPTJ from 
Cyrix, Lei says* 

By the fourth quarter, Acer will roll out 
the so-called Kid's PC, a full-fledged $199 


computer for children* Based on Acer's 
own Intel-compatible 386SX processor, 
which was licensed from Intel, the Kid's 
PC includes a CD-ROM drive, memory, a 
simple input device, and, of course, built- 
in games. 

Next year, the company plans to intro¬ 
duce a set-top box and a digital videodisc 
(DVD), It remains to be seen if Acer can 
succeed in these markets. But the com¬ 
pany realizes that the PC is becoming a 
sophisticated home appliance, 

-Mark LaPedus 


AcerNote Nuovo Wins BYTE's Best of Computex Show Award 


BYTE awards recognize 
the most important and 
innovative products at 
Asia 3 s largest computer 
show. 

T he AcerNote Nuovo re¬ 
ceived BYTE's Best of 
Show award at Computex Tai¬ 
pei f 96. The winners and final¬ 
ists in other categories are: 

Best Portable 

The AcerNote Nuovo, from 
Acer. This feature-rich notebook 
includes an advanced power 
management system that leams 
how the notebook is being used 
and adjusts different energy- 
saving parameters accordingly. 
Word processor and spread¬ 
sheet users can expect more 
than 7 hours of use on a single 
battery charge. 

Finalists 

InfoRay PD-96, a Chinese 
handwriting-recognition PDA 
from Pafmax Technology. 

FT-6600, from Ability Enterprise 
(Canon), a stylish and highly 
configurable notebook that will 
offer one of the first optional 
magneto-optical (MO) drives. 

Best Desktop System 

The Umax Pulsar 1500, from 
Umax Data Systems, is a Mao 
clone that supports multipro¬ 
cessing with two fast PowerPC 
microprocessors. With six PC! 
slots, room for 1GB of RAM, 
and a street price that undercuts 
the equivalent Mac by at [east 
1 5 percent, this Mac clone 

I_ 



AcerNote Nuovo 
from Acer, 


should breathe new life into the 
future of Mac computing. 

Finalists 

Acer's Altos 19000, a big brute 
of a server that can incorporate 
fast RAID arrays and a built-in 
uninterruptible power supply. 

Leo Titan 100-P200+, from 
First International Computer, is 
one of the first Intel-compatible 
PCs based on the Cyrix P200+. 

Best Motherboard 

Asustek’s P/TXPUP5, a flex¬ 
ible motherboard design that 
places the CPU and support 
chips on a separate daughter- 
card. Current CPU cards in¬ 
clude dual Pentiums and dual 
Pentium Pros, while the main 
board supports up to 1 GB of 
RAM in eight SIMM slots. 

Finalists 

The P/I-XP6NP5, also from 
Asustek, a Pentium Pro ATX 
motherboard with the Natoma 
chip set. 

The P6FX2-A , from Elitegroup, 
a dual-processor Pentium Pro 
ATX motherboard. 


Rest Multimedia 

Optics Storage's Maverick 
12x. The 12x CD-ROM drive 
supports a transfer rate of 1800 
KBps and 150-millisecond ac¬ 
cess times. 

Finalists 

Ulead Systems 1 Photoimpact 
3,01 with WebExtensions makes 
image editing for the Web easier 
than ever. 

The CD685C CD-Changer, 
from Acer Peripherals, com¬ 
bines a four-CD changer with 
an eight-speed reader. 

Best Communications 

Trend Micro Devices J LA N- 
Desk Virus Protect 2.0 pro¬ 
vides easily managed network 
antivirus protection for Win¬ 
dows NT. 

Finalists 

The TA71 7 ISDN Adapter, from 
E-Tech. This is a Basic Rate In¬ 
terface (BRl) ISDN terminal 
adapter for various international 
ISDN standards. 

AcerNetxus's AcerlSDN T30, a 
reasonably priced, pleasingly 
designed BRl ISDN terminal 
adapter. 

Best Display Device 

The AT1730, from Ability En¬ 
terprise, is a 17-inch monitor 
with an absolutely gorgeous dis¬ 
play and an extensive array of 
on-screen adjustments. 

Finalists 

The DJ Series, from MAG 
Technology, a family of high-res- 


1 

olution monitors with an intuitive 
setting adjustment. 

77ie PT Senes, from ViewSonic, 
a hig h- resol uti on, pi ug-an d-play 
line of large monitors. 

I 

Best Input Device 

The Primax Photo Drive will 
bring photo scanning to home 
and small-office markets, it con¬ 
veniently fits into a standard half¬ 
height drive bay in a PC. 

Finalists 

Umax Data Systems' Page- 
Manager 1.21 makes scanning 
available to any application, with 
any scanner. 

Plustek’s OpticPro 4800P is a 
reasonably priced parallel-port 
flatbed color scanner. 

Spot Technologies' ScanTak- 
2C is an inexpensive flatbed 
color scanner with a host of use¬ 
ful software applications. 

Best Connectivity 

The DTinkDE-660CTPC 
Card Ethernet adapter uses 
an Al application to manage ser¬ 
vice interrupts, substantially 
increasing Ethernet throughput 
without increasing CPU use. 

Finalists 

D-Unk t sDF&1612TX/1212 
TX/1208TX family of Fast 
Ethernet hubs. 

Tekram Technology's CS-700 
CD-ROM Server combines No¬ 
vell Embedded Systems Tech¬ 
nology (NEST) with IDE drives 
to deliver an inexpensive CD- 
ROM server solution, 

-- 1 
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Internet + VANs = 

A Serious EDI Platform 

More companies are discovering that combining the Internet with value-added 
networks is a good way to conduct electronic commerce. 

By Peter Haapaniemi and Peter Hof land 



0 s more companies explore using the Internet as a 
tool for electronic commerce, they learn that it pos¬ 
sesses some considerable flaws. Most notably, it 
lacks a secure and reliable transaction engine. How¬ 
ever, combining the Internet's flexibility with the security 
of value-added networks (VANs) could be the right formula 
for international Electronic Data Interchange (EDI). 

EDI, the application- 
To-application exchange 
of business documents, is 
widely used by large com- 
panics to transfer orders, 
invoices, and product data 
across their supply chains. 

The process requires rock- 
solid interchange stan¬ 
dards to ensure that the 
syntax and content of dif¬ 
ferent business applications 
are compatible and have 
the same meaning to all the 
trading partners involved. 

The international stan¬ 
dard for EDI is the United 
Nation’s EDI for Admin¬ 
istration, Commerce, and 
Transport (EDIFACT) defi¬ 
nition, Although many 
national EDI standards 
exist around the world, 
most are evolving to the 
EDIFACT scheme. 

Crucial 
Standards 

These interchange stan¬ 
dards are crucial because 
trading partners' comput¬ 
ing systems must be able to not only read but also flawlessly 
process the exchanged information. For example, the arrival 
of an electronic order from a customer triggers a variety of 
processes: accounting, production, billing, and inventory. 
As long as the front-end EDI software complies with these 
standards, companies can use whatever in-house software 
they choose. 


By automating their process flow, companies reduce or elim¬ 
inate their labor costs and re keying errors. According to a report 
from Premenos Technology, processing just one paper pur¬ 
chase order costs a company approximately $70, while pro¬ 
cessing a similar EDI order costs only 93 cents, (Both of these 
figures are calculated in US. dollars,) EDI systems can also help 
companies reduce their inventories and respond more quick¬ 
ly to customer problems 
and inquiries, 

EDI on VANs 

Traditionally, EDI messages 
have been processed on 
proprietary VANs offered 
by international compa¬ 
nies, such as General Elec¬ 
tric Information Services 
(GEIS) and IBM, which 
together account for about 
36 percent of the VAN mar¬ 
ket in Europe. Other car¬ 
riers, such as AT&T/Uni¬ 
source, British Telecom, 
CSnet, and fntesa, have a 
strong presence in local 
markers. 

These VAN carriers 
charge their customers on 
the basis of usage, the lev¬ 
el of service, and the traffic 
that they produce. VANs 
run protocols such as the 
emerging X.400 and offer 
se rv i ce s including sto re- 
and-forward mailboxes; 
the conversion of elec¬ 
tronic messages into fax, 
telex, or hard copy to be 
shared with trading partners that aren't on an EDI system; con¬ 
firmation of message deliveries; and an increasing range of oth¬ 
er services, including groupware and work-flow applications. 

A large number of telecommunications operators have 
teamed up with EDI software and service firms to offer a full 
range of products to customers. For example, British Telecom’s 
EDI Business Team consists of various suppliers of software, 
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EDI Requires Standards 

E DI needs not just communications standards; it requires document standards to 
cover the syntax, design, and content of messages. At the heart of the international 
EDI FACT standard are the United Nations Standard Messages (UNSMes), a structured 
set of data values relating strongly to business functions. 

Each UNSM is identified by a six-character name, such as SAFHAZ (for Safety and 
Hazard Datasheet) orDISADV (for Dispatch Advice). Within each UNSM, the content 
is broken down into further detail, with segments with names such as NAD (for Name and 
Address). These segments contain such data elements as street, city, country, and 
so forth. 

There are still many national EDI standards around the world, but most are evolving or 
changing to EDI FACT. However, a lot of companies are using the U.S. X.12 standard. 
Although the migration to EDI FACT was intended to be completed in 1997, it’s clear that 
X.12 will be used by many companies during the next few years. 


systems, and management skills that 
operate under the British Telecom name. 

Ovum, a London-based consultancy, 
estimates that the European EDI market 
is growing by 20 percent a year and will 
reach a total of 1 billion ECU by the year 
2001. “EDI has long been a behind-the- 
scenes technology,” says Dick Raman, 
president of the EDI software company 
EDI-TIE. “But now, EDI is coming out 
of the shadows.” 

Thanks to the rising interest in busi¬ 
ness on the Internet, EDI will play a cru¬ 
cial role in electronic commerce (see 
“Electric Money,” June BYTE). “EDI is 
the backbone of electronic commerce,” 
Raman adds. 

VANs vs. the Internet 

The Internet has several advantages over 
today’s highly priced VANs. It’s inex¬ 
pensive, open, and global, and it’s able 
to reach millions of business and non¬ 
business users alike. Internet service pro¬ 
viders (ISPs) charge a relatively low flat 
fee—anywhere from $20 to $500 per 
month—and most do not charge usage 


fees. The Internet’s universal access also 
widens a company’s potential pool of 
trading partners; with an open, global 
network, firms can easily find new trad¬ 
ing partners—something that’s fairly 
cumbersome and expensive to do in the 
heterogeneous VAN world. In such an 
environment, EDI might even include 


consumers and become a person-to-busi- 
ness tool. Once a system can safely reach 
unknown customers, EDI commerce will 
really explode. 

Technically, sending an EDI message 
over the Internet is no great undertak¬ 
ing. A message can be either wrapped in 
a Multipurpose Internet Mail Extensions 


SOMETHING MISSING? 

Complete your BYTE collection by ordering Back Issues today! 


1991 1992 1993 1994 1995 1996 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Rates (postage and handling included): 

Holland Dfl 20.00, Switzerland SwFr 16.00, United Kingdom C 7.75, France FFr59.00. Germany DM 18.00, 
Sweden SEK 80.00 Only currencies mentioned above will be accepted. Other orders need to use credit card. 
Please indicate which issue* you would like by checking (V) the boxes. Send requests with payment to: 
IIHIl Back Issues, do Dynamic Graphics International, P.0. Box 25.3950 AA Maarn, The Netherlands 


Check enclosed Charge: 

MasterCard Eurocard American Express VISA 

Card # 

Exp. Date 

Name 

Signature 

Only credit cards or Eurochccks accepted! Please allow three weeks for delivery by surface mail. 

First Name 
Last Name 
Address 
Address 

Postcode City 

Country 


A Diinsion of The McGraw-Hill Companies 


4015 6 BYTE SEPTEMBER 1996 














BeNeLux, Crypsys Data'Security. TeL ++31-1830-24444, Fax: f+31-1830-22848 - Croatia, G&G Electronic, TeL ++385-41-315794. Fax= ++ 385-41 -333510 
A Finland FAST Finland Oy TeL ++358-0-5611001. Fax: ++358-0-5611006 ■ AFranee, FAST Technologies. Tel: ++33-1-462n&60, Fax: ++33-1 -46210882 
A Great Britain, FAST Electronic UK Ltd. Tel: ++44-1-81-9680411. Fax: ++44-1 -81-9683715 A Greece, FAST Hellas AE, Tel: ++30-1 -6854623. Fax: ++30-1-6854424 


The Hardlock 


software protection 
system. 

Universal and individual. 


Want to know more? Want to find 
out which Hardlock will suit your 
application? Want to order the 
FREE Hardlock evaluation pack? 
No problem! Just dial... 


# 


/es 


Across the world, there are currently 
over 2 million Hard locks in use. They 
are all virtually hack-proof. daisy-chain- 
able. individually interchangeable, com¬ 
patible, and with an almost incredible 
variety of forms and features, they are 
' ist and easy to implement 


Hungary. Recognita Corp.. Tel: ++361-201-8925, Fax: ++36V-201 -7607 ■ Iran. SinaSoft Co Lid, Tab ++9&-21-3732936, Fax ++98-21-8735588 Italy. Techne S.r.t. 
Tel: ++39-59-372030. Fax; ++39-59-372131 ASpam/Portugal. FAST Ibenta S.L.. Tel: ++34-1-7541212. Fa*i ++34-1-7542671 U5A(Canada/Far East, Glenco 


Engineering Inc,. Tel: ++1 -708-803-0300. Fax: ++1 -708-808-0313 ■ Czech Republic, EvroCad s.r.o.. Tel: ++42-2-66107505, Fax: ++42-2-66107506 


Please contact FAST Security AG if your country is not listed Circle 708 on | nquiry Card (RESELLERS: 709). 

Fast Security AG Gabnele-Munter-Str 1 D-82110 Germering 

International Sales: Tel: ++49-89-89 42 21-20 ■ Hotline: Tel: ++49-89-89 42 21-33 

E-Mail: THCH@FAST-KLP.MHS.COMPUSERVE.COM C-5erve: GO FAST ■ Mailbox: ++49-89-89 42 21-38 


FAST Security AG 


International 


Internet + VANs = A Serious EDI Platform 


VANs vs. the Internet 

Pro-Internet 


Pro-VAN 

Reliability: Consistent delivery 
throughout the network. 

Performance: Guaranteed delivery 
time of messages. 

Security: Traffic can’t be tampered with. 

Authentication: The sender and 
receiver of a message can be identified 
unambiguously. 

Nonrepudiation: A receipt function 
reveals that messages were accepted 
by the intended trading partner. 


Costs: ISPs charge a low flat rate 
(between $20 and $500 per month), 
whereas VAN carriers charge high 
usage fees. 

Global reach: The Internet's ubiquitous 
access widens the potential pool of 
trading partners. 

Access to the customer: With home 
users surfing the Web, companies have 
direct access to them. 


(MIME) envelope or sent via FTP. That 
sounds easy, but of course, the big prob¬ 
lem is the Internet’s lack of security. This 
lack of security may be tolerable for Web 
surfers or even for intracompany e-mail, 
but it’s not acceptable for business doc¬ 
uments that have a direct impact on pro¬ 
duction schedules, shipments, and cus¬ 
tomer relationships. 

In contrast, security is the power of 
VANs. “As long as you trust your VAN 
provider, there’s no reason to doubt a 
VAN’s security,” says Dave Crocker, prin¬ 
cipal of Brandenburg Consulting (Sun¬ 
nyvale, CA). “You have a secure path be¬ 
tween you and the VAN that you trust, 
and a path from the VAN to your trad¬ 
ing partner that he or she trusts.” 

Many users echo this view. “We are 
very interested in [using] the Internet for 
EDI as an inexpensive alternative to 
VANs,” says Louis Schilders, managing 
director of the Brussels-based Medi- 
Bridge, which handles EDI services for 
hospitals, laboratories, and some 1300 
general practitioners in Belgium. “But 
our sensitive and time-critical data re¬ 


quires security and reliability. Today, this 
means VAN,” he explains. 

No Worse than the Mail 

With its commercially operated back¬ 
bone, the Internet’s reliability is increas¬ 
ing. “Even with the delays and lost mes¬ 
sages due to overloaded gateways and 
connections, the Internet is probably no 


worse than sending orders or invoices 
through the mail,” Crocker says. 

There are several Internet E-mail se¬ 
curity technologies, including PGP (Pret¬ 
ty Good Privacy), Secure MIME, MOSS 
(MIME Object Security Services), and 
MSP (Military Service Protocol). But 
these technologies have rarely been used 
on a large, EDI-appropriate scale. 
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Not surprisingly, many vendors are 
therefore working on EDI software for 
the Internet that includes encryption, 
digital signatures for authentication and 
integrity, and time stamps that confirm 
delivery of EDI documents. Such prod¬ 
ucts include Albany Software's Netcon- 
nectEDI Gateway, which works with the 
company’s EDlfy and other EDI software 
packages. It uses a mix of encapsulation 
and encryption technologies (propri¬ 
etary as well as DES and Rivest-Shamir- 
Adleman [RSA] encryption) to provide 
privacy, automatic confirmation of deliv¬ 
ery, and digital signatures. 

Templar, from Premenos Technology, 
deploys RSA public-key cryptography for 
security at the application level. It works 
independently of the underlying net¬ 
work and mail protocols, thereby offer¬ 
ing protection of all messages moving 
across the Internet. 

CyberGateway, from EDI -TIE, allows 
users to choose from among transport 


The Best of Both 
Worlds 

During the past year, EDI has experi¬ 
enced a paradigm shift from VANs to 
the Internet, induced by atremendous- 
ly growing presence of companies on 
the Web. But today's Internet cannot 
deliver on two important EDI require¬ 
ments: security and reliability. EDI soft¬ 
ware developers, including EDI-TIE, are 
therefore building products that offer 
the best of both worlds. 

With EDI-TI E’s Cyber Assisted Bus* 
iness EDI (known as CAB-EDD, users 
can choose between a VAN or the In¬ 
ternet, depending on how critical their 
business processes are. By using the 
Internet, customers benefit from easy 
data transfer and can store and receive 
large quantities of graphically struc¬ 
tured product information via Hypertext 
Markup Language (HTML), HTTP, or 
EDIEACT, By switching to a VAN, users 
can securely transfer sensitive data, 
such as orders or time-critical project 
information. 

CAB-ED! can, for example, run be- 
hind a corporate Web server to convert 
filled-out order forms into ED3FAGT 
messages. But instead of triggering the 
EDI process chain over the internet, the 
program can switch to a VAN offering 
higher security, documented receipts, 
and quicker responses. 


Combining a VAN and the Internet for EDI 


0 Customer accesses 
wtual catalog via lie 
Internet and places 
order. 








Server with 


CAB-ED! 

liil 


© Order is processed and 
confirmation is returned 
to customer via the Internet 


Delivery 



processes order 
with the supplier 
using a VAN. 


Companies are finding new customers through the Internet's global 
reach while still using VANs for their dependability and security. 


media—a VAN, an X.400 network, or the 
Internet. With this hybrid approach, 
companies can send their most sensi¬ 
tive and time-critical documents through 
their VAN while routing less-vital docu¬ 
ments over the Internet (see the text box 
“The Best of Both Worlds” at left). 

Experts contend that significant tech¬ 
nical expertise is required to establish an 
EDI presence on the Internet and that 
ISPs have to be well chosen, with relia¬ 
bility and customer service In mind. A 
report from the Gartner Group, an IT 
consultancy company, says that com¬ 
panies should use the Internet for EDI 
only for exchanges of less than 10 MB, in 
instances where they don't need a quick 
response, and when EDI systems can be 
isolated from their main systems. 

But products like the ones mentioned 
above will lower the barrier that the In¬ 
ternet's lack of security imposes on EDI. 
Brandenburg Consulting*® Crocker says: 
“For technically sophisticated groups 
and for organizations pushing very ag¬ 
gressively, EDI on the Internet is entire¬ 
ly viable today.” 

The Internet is a definite threat to 
VANs; however, that doesn't mean they 
will be bypassed by EDI on the Internet 
anytime in the near future. Although the 
industry pays a great deal of attention 
to the viability of EDI over the Internet, 
the Internet will not affect the uptake of 
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X.400, which is rapidly becoming the 
standard protocol for EDI services. 

A more likely scenario, according to 
the Gartner Group, is that VAN providers 
will change their pricing and charge for 
the extra services they provide—audit¬ 
ing, tracing, and security—rather than 
for basic, com modify-1 ike transport ser¬ 
vices. And, of course, they will expand 
their services and offer complete exter¬ 
nal handling of EDI operations. There¬ 
fore, the struggle between VANs and the 
Internet can be summarized as one of con¬ 
venience versus flexibility. 0 


Peter Haapaniemi and Peter Hof land are tech¬ 
nology journalists at The Visual Consultancy 
Corp. in Amsterdam, The Netherlands. You 
can contact them by sending e-mail to 100544 
.307@compuserv6.com. 
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A Better Foundation 

Development frameworks let you 
build an application with reusable objects. 

By Rainer Mauth 


uilding a program with reusable software compo¬ 
nents is a good idea, but the seamless integration of 
different components doesn’t always work. How¬ 
ever, development frameworks, which let you adopt 
code patterns to your project, provide at the source-code lev¬ 
el what components provide at the binary level: the ability to 
build an application with reusable objects. 

It takes sagacity to cus¬ 
tomize or maintain an ap¬ 
plication you didn’t write 
yourself. It may take even 
more savvy to design an ap¬ 
plication so that another 
person can easily extend or 
adapt it to new environ¬ 
ments—unless you base it 
on an application frame¬ 
work that already embod¬ 
ies the basic solution. 

Frameworks arc skele¬ 
tons that define the basic 
design of an application. 

They provide well-bred 
code fragments as the 
foundation of the applica¬ 
tion. But frameworks are 
much more than mere class 
libraries. They consist of 
large sets of code compo¬ 
nents and include the glue 
that lets these classes co¬ 
operate. In other words, 
frameworks are sets of 
abstract classes with pre¬ 
defined interfaces and 
problem-adopted event 
handling. 

The first frameworks 
were developed to support GUI applications, including Ap¬ 
ple’s MacApp and Next’s NextStep in the 1980s. One of the 
better-known framework projects was Taligcnt’s Common- 
Point, which Apple and IBM suspended last year (although some 
of the results of the research may be used in IBM’s VisualAge 
development environment). Some experts also refer to the 
Microsoft Foundation Classes (MFC) as a framework, although 
there’s no general consensus on this point of view. 

“Frameworks are sets of cooperating classes that define the 
architecture to solve a particular problem,” says Erich Gam¬ 


ma of IFA (Zurich), co-developer of ET++, a popular frame¬ 
work for user-interface design. “This means that a frame¬ 
work defines how to decompose a problem into objects.” For 
example, MFC and ET++ both not only contain user-interface 
elements but also define the complete logic and default behav¬ 
ior of a graphics application. 

Using frameworks offers several benefits over traditional 

ways of developing soft¬ 
ware. “The degree of reuse 
in working with frame¬ 
works is significantly high¬ 
er,” notes Walter Bisch- 
ofsberger of UBILab, the 
Union Bank of Switzer¬ 
land’s software-research 
laboratory. “In frame¬ 
works, code reuse is based 
on design reuse.” 

Frameworks are not 
just sets of reusable classes; 
they contain a reusable 
system design. Design re¬ 
use is most important, be¬ 
cause a program’s design is 
often more difficult and 
expensive to come up with 
than its detailed coding. 
“Frameworks avoid rein¬ 
venting the wheel and thus 
provide a solid ground of 
tested code,” says Cuno 
Pfister, managing director 
of Oberon Microsystems 
(Zurich). 

Frameworks 
Save Money 

A framework saves money 
by isolating a developer from the nitty-gritty details of an OS, 
event handling, and interprocess communications (IPC). And 
it’s much easier to understand the logic of an application con¬ 
structed with frameworks than it is to understand one with a 
proprietary design. 

Moreover, with plain software libraries it’s often costly to 
retrieve, evaluate, and adapt the appropriate routines. Because 
frameworks separate the generic and specific aspects of a prob¬ 
lem and include dynamic behavior and functional control, once 
developers break up the problem according to the framework, 
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A Better Foundation 


A Saf er O LE 

R eference-counting errors are the number-one source of mistakes when program¬ 
ming to OLE interfaces, 11 says Dominik Gruntz of Oberon Microsystems (Zurich). 
That's why the company implemented a technology called Safer OLE into its Direct-to- 
GQM (DTC) Oberon compiler. 

Reference counting is the standard object and memory management technique of 
COM, the underlying architecture of OLE 2,0. When C and C++ developers allocate or 
change pointers to COM objects, they have to administrate their reference manually via 
A d d Re f and R e1 e a s e m eth od s, u Developers wo rki ng with the O be ro n/ F framework don’t 
need to worry about reference. 1 ' Gruntz explains. "DTC automatically calls an objecfs 
Add Ref and Release methods where needed. When a COM object is no longer used, 
it’s automatically removed from memory^ 


they can produce code more quickly. 
Despite all the above advantages, de¬ 
signing a framework is a difficult and 
often expensive endeavor. A frame work 
typically has no complete specification 
unless it’s eventually included in a com¬ 
mercial product. Developers of frame¬ 
works usually start with a concrete prob¬ 
lem and gradually move toward a more 
general and abstract design that may also 
fit the needs of other problems. 

The flexibility to solve a set of related 
problems is one of the strengths of frame¬ 
works. However, this flexibility can 
tempt framework developers to lose fo¬ 
cus. “Part of the reason why Tali gent’s 
Common Point didn’t succeed is that it 
went too far with flexibility,” says Erich 
Gamma, who worked for Taligent before 
joining 1EA. “From the client’s perspec¬ 
tive, very flexible and powerful frame¬ 
works are often hard to understand.” 

Frameworks and OOP 

All frameworks are implemented in 
object-oriented programming (OOP) 
languages and strongly rely on inheri¬ 
tance, polymorphism, and encapsula¬ 
tion, Their basic parts are not simply 
objects (i,e., abstract classes) but rather 
sets of cooperating objects. These coop¬ 
erating, abstract cl asses, also called coro- 
portents , contain the generic parts of a 
problem’s solution. Their interfaces im¬ 
plement the specific details. 

Frameworks strongly support the 
idea of eomponentware and software 
extensibility at a coarser level of granu¬ 
larity than object classes do. This is be¬ 
cause they provide a means to define 
design and interoperation rules for com¬ 
ponents. Says Oberon Microsystems’ 
Pfister: “Frameworks bridge the gap 
between integration and isolation of 


components. They provide the resources 
to specify and control their mutual inter¬ 
action.” Oberon Microsystems devel¬ 
oped Oberon/F, a platform-i ndependent 
component framework that supports 
both of its competing component-inte¬ 
gration standards, Microsoft’s OLE and 
IBM/Apple’s OpenDoc, 

Typically, frameworks export ab¬ 
stract classes that are not fu I ly function¬ 
al but define a design blueprint for future 
implementations. However, inheritance 
presents some dangers to this abstract 
approach. As the experts say, inheritance 
breaks encapsulation. 

In most OOP systems, derived types 
inherit all the procedures and methods 
of their base type but can override them 
and define new implementations. (An 
object’s type is its externally visible inter¬ 
face,) This powerful feature allows the 
object’s type to replace or modify inher¬ 
ited behavior. But overriding can lead to 
a situation where the behavior of a base 
type (i.e,, the type of the base’s class) can¬ 
not be modified without breaking some 
of its extension types (Le., the types of 
its subclasses). (See “Extensible Software 
Systems,” May 1994 BYTE.) 

Documentation 

Th\ssemantic fragile base-class problem 
can become especially critical in frame¬ 
works where users can extend the im¬ 
plementation hierarchy and derive new 
subclasses. Because of the internal in¬ 
teractions that are implemented as de¬ 
fault behavior, the effect of overriding a 
method can become difficult to predict. 
Only an in-depth understanding of the 
implementation hierarchy of a frame¬ 
work can avoid this problem. As a con¬ 
sequence, only the source code of the 
framework can serve as sufficient docu- 
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mentation. Frameworks that heavily rely 
on inheritance, and therefore are pub¬ 
lished in source form, are called white - 
box frameworks. 

Using source code as documentation 
means that implementation details that 
might change in a future release cannot 
be separated from a framework’s basic 
architecture. Thus, the extension of a 
base class in a framework update can 
cause incompatibilities with existing, 
user-derived subclasses (referred to as 
the syntactic fragile base-class problem). 

“Another way to look at inheritance 
is as the abstraction scheme it imple¬ 
ments,” says Nicolai Josuttis of Bredex 
(Braunschweig, Germany), a software 
consultancy and training company. In¬ 
heritance can express the relation of a 
real-world object and its parts (e.g., a 
vehicle has wheels; this is referred to as 
a M has-a relation”), or it can represent 
a generic term and its concrete versions 
(e.g., a car is a kind of vehicle; this is re¬ 
ferred to as a “is-a-kind-of relation”). 

In C-F-F, for example, inheritance can 
be public, where all properties and meth¬ 
ods make sense for all subclasses, or 
private , where not all properties of the 
base class are accessible from the subclass. 
Public inheritance, or inheritance of in¬ 
terfaces, directly represents the is-a-kind- 
of relation, whereas private inheritance, 
or inheritance of implementation, typi¬ 
cally represents a has-a relation. 

However, “inheritance of implemen¬ 
tation is often used covertly in a generic- 
term relation and thus breaks encapsu¬ 
lation,” explains Josuttis. Consequently, 


in languages that deploy subtyping, such 
as C-F-F, inheritance means whitebox 
reuse of properties: Without strict usage 
rules and a good understanding of source 
code, it’s difficult to keep this process 
under control. 

For frameworks, the way out of the 
fragile base-class problem is to renounce 
inheritance. Blackbox frameworks , 
which do not rely on inheritance, are 
better to maintain and easier to docu¬ 
ment. Typically, they define more object 
types with a looser and less explicit cou¬ 
pling of components than whitebox 
frameworks. 

“Blackbox reuse, or reuse by instan¬ 
tiation, is easier to apply than whitebox 
reuse, since developers have to deal only 
with interfaces of classes and not with 
their internals,” says Philip Ackermann 
of Perspectix (Zurich), which is a spin¬ 
off company of the Multimedia Labora¬ 
tory at the University of Zurich. Perspec¬ 
tix developed the visual programming 
environment PerEdit for easy reuse of 
a multimedia application framework’s 
classes. “Our experience showed that pro¬ 
gramming based on application frame¬ 
works can be hard to understand. This 
led us to the idea of representing reus¬ 
able objects in a graphical way,” Acker¬ 
mann adds. 

PerEdit and the company’s other au¬ 
thoring tools sit on top of the MET + + 
framework, the public-domain multi- 
media extension of ET+-F. MET-F-F, 
like ET++ implemented in C-F -F, allows 
for the control of 3-D graphics and vari¬ 
able audio, video, and MIDI streams. 
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To make MET+ + classes available in 
PerEdit, Perspectix developed a wrap¬ 
ping technology that offers a simpler 
interface to MET+4- classes and allows 
blackbox reuse. The new interfaces en¬ 
able the MET++ classes to be combined 
visually in object-related and temporal 
layout systems. Both types of visual lay¬ 
out systems are independent from each 
other and, according to Ackermann, al¬ 
low for the redundancy-free definition 
of animation. 

Frameworks can be separated into 
several (but not dear-cur) categories. 
Application frameworks, component 
frameworks, vertical and horizontal 
frameworks, and blackbox and white- 
box frameworks are typical classification 
schemes. Systems that support applica¬ 
tions development in certain areas, such 
as MET++, are known as “vertical,” 
while “horizontal** systems have no lim¬ 
its in the application fields they support. 
An example of a horizontal framework 
is Oberon/E Most horizontal frame¬ 
works aim at exporting binary software 
components (he,, component frame¬ 
works), while vertical systems aim at 
composing complete applications (i.e., 
application frameworks). 


Reusable Business Logic 

“The power of an application frame¬ 
work is its ability to encapsulate a stan¬ 
dard business logic into a set of reusable 
objects,** says Jens Schroeder, informa¬ 
tion technology director of MPro Con¬ 
sult (Wiesbaden, Germany), Genesis, the 
company's application framework, spe¬ 
cializes in the simulation, optimization, 
and visualization of industrial process¬ 
es. It contains a visual programming 
environment that's based on a multi¬ 


platform run-time engine that integrates 
OLE objects. Open Database Connec¬ 
tivity (ODBC) databases, and TCP/IP up¬ 
date services. 

Genesis' object model allows for the 
composition of nested objects that can 
contain themselves and includes an im¬ 
plementation of inheritance as a has-a 
relation. Notes Schroeder: “This kind of 
horizontal inheritance is useful because it 
facilitates real-world modeling.” 

Faba's (Linz, Austria) Component- 
Ware is a whitebox component frame¬ 
work for business-process optimization. 
It's based on a dynamic object model 
that supports bidirectional interfaces to 
Microsoft's COM architecture and OLE 
Automation scripting language. The 
package includes modules for work flow, 
document management, and ISO 9000 
quality-management systems nmni ng on 
an enterprise-wide network. 

Easy maintenance and system ex¬ 
tension at run time are also strengths of 
Siemens Nixdorf's OT Framework. This 
system provides a dedicated tailoring 
tool that lets you link new components 
on the fly or change the user-interface 
language of the w hole system. It closely 
integrates with Visual Basic 4.0 and aims 
at building large-scale, three-tier, client/ 
server applications. For each of its three 
layers—user interface, business man¬ 
agement, and business data—it provides 
reusable Visual Basic classes, including 
an appropriate default behavior. 

More Work to Do 

So far, object-oriented programming 
hasn't created a viable software-compo¬ 
nent industry. For components to work 
together better, there have to be stan¬ 
dards govern i ng the i ntegration of com¬ 
ponents and how components from dif¬ 
ferent sources work together and share 
resources, OLE 2,0 and GpenDoc both 
support cooperative resource sharing, 
although they have been used mostly for 
the Tnterapplicatiou Communication 
(1AC) of monolithic applications. 

Frameworks will not eliminate 
monolithic applications in a day. But they 
ensure that more granular applications, 
which are easier to build and maintain, 
willappearsoon, □ 


Rainer Mauth is a senior editor and bureau 
chief in BYTE ’$ Frank furt office. You can con - 
tact hint at rmauth@bix.com or at 75372 
.3464@compuserve.com. 
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Character Recognition 

Apple and Motorola will launch new 
products with Chinese handwriting recognition. 

By Mark LaPedus 


nglish handwriting recognition is one of the key 
technologies in today’s PDAs. However, hand- 
writing-recognition engines for Chinese and 
other Oriental languages may prove to be even more 
widely used. There are more than 1 billion people in China and 
Chinese-speaking regions in Asia. Aside from the sheer cost 
of buying a PC, the major barrier in selling to these people is 
adapting the PC keyboard to support more than 13,000 Chi¬ 
nese characters. 

Companies in China, 

Hong Kong, and Taiwan 
are developing alternative 
Chinese input devices and 
technologies, including 
PC-based keyboard meth¬ 
odologies and handwriting- 
and voice-recognition prod¬ 
ucts. So far, the newer tech- 
nologies are only niche- 
market curiosities. But 
Chinese handwriting rec¬ 
ognition could get a major 
boost when Apple and Mo¬ 
torola enter the market later 
this year. 

Apple, which last year 
demonstrated a Chinese 
voice-recognition product, 
is planning to move into the 
Chinese-handwriting seg¬ 
ment. At last Comdex, Mo¬ 
torola’s Lexicus division 
showed a pen-based digi¬ 
tizer tablet that attaches to 
a PC via RS-232 connection 
for Chinese-language in¬ 
put. This product, which is 
called WisdomPen, is now 
available (see the figure 
“How WisdomPen Works” on page 40IS 15). 

Other Asian companies are shipping similar products. Tai¬ 
wan-based Pen Power Technology has a new pen-based digi¬ 
tizer tablet for Windows 95 that offers faster recognition of 
Chinese, Japanese, and English than previous models. Taipei’s 
GoTop Information has a small touchscreen digitizer pad for 
Chinese input. Han Wang Science and Technology' in Beijing 
has a new digitizer tablet that supports Chinese, Japanese, and 
Korean. 


Meanwhile, Japan’s Casio, Taiwan’s Palmax, and others are 
selling Chinese handwriting-recognition PDAs. Palmax’s new 
68000-based PDA, the InfoRay PD-96, combines an electronic 
organizer, calculator, and English-to-Chinese and Chinese-to- 
English dictionaries. It can recognize more than 13,000 Chi¬ 
nese characters. Future PDAs from Palmax will include built- 
in pager capabilities and, down the road, a cellular phone based 
on Global System for Mobile Communications (GSM). 

Different 
Character Sets 

There are five different— 
and complex—methods 
for inputting Chinese into 
a PC. One popular method 
is called Cang Jie. It breaks 
down Chinese characters 
into 26 building blocks, or 
radicals, on a PC key¬ 
board. A popular method 
in Taiwan, dubbed Zhu- 
yin, uses a set of 37 pho¬ 
netic symbols on the PC 
keyboard for input pur¬ 
poses. Another system 
used in China, Pinyin, uses 
standard romanized let¬ 
ters. In China, there is a 
five-stroke method called 
Wu Bi, while Hong Kong- 
based Ziran has come up 
with a 10-stroke system. 

Compounding the 
complex keyboard input 
problem are two basic but 
somewhat different Chi¬ 
nese character sets: tradi¬ 
tional and simplified. Tra¬ 
ditional characters are 
used in Hong Kong and Taiwan. There are 13,052 traditional 
characters. Hong Kong also has 4000 distinct characters. 

Simplified characters (the GB character set) are used in Chi¬ 
na. This set has 6700 symbols. Japanese kanji characters over¬ 
lap traditional and, to a lesser extent, simplified characters. 

Recognition Engines 

Despite the complexity of the Chinese language, many Chi¬ 
nese-based handwriting systems exceed the recognition rates 
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How WisdomPen Works 


□ 





© Handwritten Chinese clia ra cters © The tablet converts the 


are entered into the PC using a 
digital writing tablet. 


strokes entered by tire user 
into digital ink. 




* The digital ink is 
smoothed and briefly 
displayed on Hie CRT, 



©The stroke order and 
direction of the digital ink 
are analyzed by the 
computer to assist with 
matching a standard type 
font. 


©The computer searches through 
the 19,815-character database 
and finds the simplified or 
traditional character type that 
most closely matches the 
handwritten character. 


Source: Motorola's Lexicus Division 


© The handwritten character 
is now in the form of a 
type-font. The new type- 
font character can now be 
entered into word 
processing documents, 
e-mail, or corporate 
databases. 


of their English'based counterparts, says 
Derek Ling, Asia-Pacific business devel¬ 
opment manager for Lexicus. Lexicus 
develops and sells English and Chinese 
handwriting-recognition products. Lex* 
icus’s digitizer tablet for Chinese input 
has a recognition rate of 96 percent, the 
company claims. The company's Eng* 
lish-language handwriting software has 
a recognition rate in the mid-80 per¬ 
centile, Ling says. 

Palm Computing's Graffiti hand¬ 
writing-recognition software, used in 
Hewlett-Packard's GmniGo 100 and 
other PDAs, offers a high degree of accu¬ 
racy. But Graffiti’s technology is based 
on a predefined unistroke alphabet 
system, which must be learned by end 
users. 

“In many cases, it's actually harder to 
recognize English than Chinese,” Ling 
says. “In English, the recognition engine 
is trying to decipher a different alphabet, 
because people have different hand¬ 
writing characteristics. In Chinese, the 
characters are distinct. Each stroke in a 
Chinese character provides more infor¬ 
mation to the recognition engine.” 

Unlike English, which you can scrib¬ 
ble in a willy-nilly fashion, you write Chi¬ 
nese characters with a series of distinct 
strokes—one to 17. Chinese people learn 
a set stroke sequence for each charac¬ 
ter, but there are always variations. 

The concept of cursive writing exists 
in Chinese characters, but it is much 
different and sometimes easier to rec¬ 
ognize in a PDA or system than English 
and other roman i zed languages, in which 
letters within a word run together. Con¬ 
sequently, English- and Chinese-based 
handwriting-recognition systems take 
different approaches to reach their goals. 
In Apple’s Newton, for example, the sys¬ 
tem takes more of an intuitive approach. 

The original {and much-maligned} 
handwriting-recognition engine in the 
Newton, which was written by Para¬ 
Graph International (Sunnyvale, CA), 
was supposed to match scrawls of ink 
against a 10,000-word dictionary. With 
Apple’s most recent Newton OS 2.0 soft¬ 
ware for the PDA, which was introduced 
earlier this year, the PDA’s handwriting 
engine is broken up into two engines. 

An enhanced engine translates con¬ 
nected, cursive text using a 30,000-word 
dictionary and improved recognition 
algorithms. A new engine in Newton OS 
2.0 converts unconnected, printed text- 


based on an artificial neural-network 
technology; This technology uses stroke 
information to classify characters and 
can learn your handwriting over time. 

In contrast, products with Chinese 
handwriting-recognition capabilities use 
d i fferent so ftware-base d al go nth ni s that 
are less intuitive than the English-lan¬ 
guage systems. The three approaches to 
Chinese handwriting recognition are sta¬ 
tistical, structural, and hybrid. 

Statistical approaches use a set of 
measurements or select features taken 
from a Chinese character for identifica¬ 
tion purposes. In other words, the soft¬ 
ware in a system selects or extracts 2-D 
features in a Chinese symbol and rries to 
match them through a pixel-by-pixel 
comparison to character templates that 
the program holds in main memory. 
Templates match geometrical and topo¬ 
logical features in a Chinese character. 
This approach offers superior recogni¬ 
tion rates, but the number of features 
required in main memory or the data¬ 
base can become large, openi ng the door 
for noise and distortions. 

The use of structural algorithms is a 
top-down approach that expresses char¬ 
acters in three categories: segments, 
strokes, and radicals. You write Chinese 
characters in terms of segments and 


strokes. In on-line character recognition, 
a pattern of these segments and strokes 
can be strung together and matched in a 
database to identify the Chinese symbol. 

The number of features in memory 
can be reduced by breaking down char¬ 
acters in terms of radicals. About 250 rad¬ 
icals are required to make up all Chinese 
characters. Structural approaches are 
sometimes more accurate in terms of 
recognition rates than the statistical algo¬ 
rithms, but there are possible problems 
with this system in terms of variations of 
stroke order and stroke numbers. 

Today ’s Chinese handwriting-recog¬ 
nition products use a combined statisti- 
cal/structural approach, or hybrid ap¬ 
proach, It combines the strengths of both 
the statistical and structural algorithms. 

Next-Generation PDAs 

Palmax’s first PDA, introduced in ] 994, 
used an Intel-compatible, 8-bit 8086 
microprocessor to produce fair to decent 
recognition rates. Pal max's new InfoRay 
PD-96 uses a Motorola 68000 chip, com¬ 
bined with a specialized ASIC, to produce 
Chinese hand writing-recognition rates 
of approximately 96 percent, according 
to Santus Lin, vice president. 

There are other improvements. 
Stroke order in Chinese handwriting in 
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International 


Character Recognition 


the PD-96 can be flexible, as opposed to 
very strict, he says. The PD-96 also rec¬ 
ognizes both printed and semicursive 
Chinese handwriting. This PDA, which 
measures 128 by 80 by 18 mm and weighs 
just 150 grams, comes with 8 MB of mask 
ROM, 512 KB of memory, and a 128- by 
160-dot LCD. Running a proprietary OS, 
Palmax’s product sells for less than S200. 

However, the PD-96 does not have 
built-in fax/modem capabilities or PC 
Card slots—yet. It does have an lrDA- 
compatible module capable of sending 
data at speeds of 9600 bps to 115 Kbps— 
at a length of only 40 inches. It also sup¬ 
ports Windows applications, including 
English and Chinese versions. 

The PD-96 uses a recognition kernel 
licensed from Pen Power. It is split into 
Chinese- and English-language kernels, 
both of which are written in C. 

Japan’s Casio takes a different ap¬ 
proach to the same problem. Casio, which 
sells a PDA with Chinese handwriting- 
recognition capabilities in China, Hong 
Kong, and Taiwan, has a pair of prod¬ 
ucts, the DV-5000 and DV-8000. 


m zssa m iffn 


law 




The interface of the InfoRay PD-96 
from Palmax Technology in Taiwan. 


Based on Motorola’s 68HC05 CPU, 
the more powerful DV-8000 combines an 
electronic organizer, calculator, and Eng- 
lish-to-Chinesc and Chincse-to-English 
dictionaries. It also has a simple speech- 
recognition chip, which can repeat a 
word in Chinese and English that is being 


looked up in the dictionary. The DV-8000 
sells for a suggested retail price of S430. 

Casio’s Chinese recognition engine 
is licensed from GoTop. GoTop’s system 
is written in assembly language code, 
which is more compact and faster than 
C code. GoTop’s engine also takes up 
only 16 KB of memory, compared to 70 
KB in most C-coded kernels. 

Multilanguage 
Digitizer Tablets 

Chinese PDAs are designed for the grow¬ 
ing mobile markets, while pen-based dig¬ 
itizer tablets are targeted for desktop 
applications. Chinese input tablets 
have been around since the early 1990s, 
but they have not moved into the main¬ 
stream nor dared to replace the keyboard. 

This is a simple technology. By press¬ 
ing a stylus or electronic pen on a tablet, 
you write a character. The tablet digitizes 
each point and assigns them x and y coor¬ 
dinates, and searches its database to 
match the characters. Finally, the char¬ 
acter appears on the PC’s screen. 

First-generation tablets were limited. 


E V 


0 N 


0 M 


V T E 


U R 1 


SmartLock 

TOTAL PROTECTION 
FOR PC AND LAN 




SMARTLOCK is the integrated 
protection system which assures total 
PC and LAN security: unauthorized 
access to computers, input of illicit 
software into company PCs, viruses, 
illicit use of personal computers. 
Remote and integrated management 
for LAN applications. 


PC access control 


Prevents unauthorized access to PC. 
Provides an audit trail recording 
application programs executed, users 
and login times. Prevents unauthorized 
booting. Limits the use of floppy disk 
drives and peripherals. Executes 
on-the-fly transparent cryptography of 
the hard disk. 


Company software control 


Prevents unauthorized execution of 
illicit unlicensed software. 

Takes census of company software. 
Allows controlled distribution of new 
software licenses via digitally tagged 
floppy disks. 


Antivirus 


Provides the final solution to the 
software virus problem without 
requiring continuous updating. 

Takes preventive action by intercepting 
the viruses before they enter the PC, 
regardless of the type and techniques 
of attack. 


Increases performance 


Prevents the import of useless software 
(games, shareware, demos, etc.). 
Avoids accidental deleting or modifying 
of files containing vital data. Prevents 
from modifying CONFIG. SYS and 
AUTOEXEC. BAT system files. 


EUTRON 24048 Treviolo Bergamo Italy * Via Gandhi, 12 Tel. +39-35-201003 Fax +39-35-201277 - e-mail eutron@mbox.vol.it 

■ Belgium: Akkermans 03-2338826 ■ Bulgaria: Vilmat 02-764533 ■ Finland. Dalma 90-2711800 ■ France: Logidata 1-46454546 

■ Greece: Inter Engineering 041-531363 ■ Hungary: Montana-Kriptologia 1-26911911 Poland: Gem Computers 022-261576 

■ Slovenia: Stubelj 065-63215 ■ Sweden: JM Data 042-238444 ■ Spain: Larcu 91-7952413 ■ The Netherlands: Akkermans 0464432424 
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Character Recognition 


International 


Writing was restricted to a small porrion 
of the PC’s screen. They were also Tem¬ 
plate-oriented: Different areas of the 
board were assigned functions. 

Today’s tablets, including Wisdom- 
Pen, are more general-purpose devices 
that run under Windows 95 and popular 
applications. WisdomPen recognizes tra¬ 
ditional and simplified characters. The 
product is available for under $ 170. 

Pen Power offers a similar solution, 
but it supports English and Japanese 
character sets, including kauji, hiragana, 
katakana, romanji, and symbols. Pen 
Power’s new Chi nesc input product, the 
Pen Power Pen-Based Environment 4.0, 
also offers new and improved capabili¬ 
ties. These include character segmenta¬ 
tion and ink processing. Character seg¬ 
mentation lets you write on the full 
screen on a PC, while ink processing lets 
you write in a personalized fashion. 

GoTop offers a similar product, but 
instead of using a pen, the GoGoPen 
Touch Pad lets you use your finger as an 
alternative pointing device. Future ver¬ 
sions of this product will support Japan¬ 
ese and Korean. 


WHERE 

TO FIND 

Apple Computer 

Communication 

South Asia Re. Ltd. 

Research 

Singapore 

Laboratories 

+65 406 6176 

Hsinchu. Taiwan R.Q.C 

fax:+65 489 1975 

+896 035917 743 

Dntaquest Japan 

fax: + 886 035 820 

044 

Tokyo, Japan 

aOO0@cc1oaicd.itri 

+81 3 3481 3670 

.org.tw 

fax:+01 3 3481 3645 
http://www.ga rtncr 

Motorola-Lexicus 

.co.jp 

Division 

Data quest Taiwan 

Palo Alto, CA 
(416] 462-6800 

Taipei, Taiwan FtQ.C 

fax: (415) 323-0482 

+888 2 756 03B9 

derek 1 @ lexi cu s. mot 

fax:+886 2 756 2663 

.cum 

bl re @da taquest.com 

http://www.mot 

GoTop Information, 
Inc. 

.com/Iexicus/ 

Pat max Technology 

Tatpci, Taiwan R.Q.C 

Co. Ltd. 

+888 2 788 2408 

Taipei, Taiwan R.Q.C. 

fax:+886 2 788 1031 

+886 2 226 8007 

http://w w w.gotop .com 
/ 

Han Wang Science 

fax:+886 2 226 1215 

Pen Power 

Tech nology Ltd. 

and Technology 

Hsinchu, Taiwan R.Q.C. 

Corp. 

+886 035722 691 

Beijing. China 

fax:+886 035 71G 

+8610261 1264 

243 

fax;+86 10253 6022 

penpower@ms1,hinct 

Industrial 

Technology 

.net 

Taiwan Casio Ltd. 

Research 

Taipei, Taiwan R.Q.C. 

Institute— 

+886 2 393 2511 

Computer and 

fax:+886 2 395 2518 


Work in Progress 

Motorola and the Chinese Academy of 
Sciences of Beijing have opened a re¬ 
search laboratory to develop computer 
and communications technologies. Both 
have invested $1 million in the Joint 
Development Laboratory for Advanced 
Computer and Communications Tech¬ 
nologies (JDL), which will develop Chi¬ 
nese-based speech, handwriting, and 
OCR technologies, as well as MPEG-2- 
bascd systems for video compression. 

JDL scientists are working on im¬ 
proved cursive-based handwriting 


recognition. 14 We can get high accuracy 
rates in printed Chinese handwriting 
recognition, but cursive is another mat¬ 
ter,” says one Motorola official. 

To get to this next level, Chinese 
recognition engines will likely employ 
neural-network technology that learns 
to recognize your handwriting. Lexicus 
is already moving down this path with 
its Chinese recognition systems. □ 


Mark LaPedus is a BYTE contributing editor 
based in Taipei . You can reach him on M CI 
mail at 591-6955. 
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What makes 

Velods the fastest 

database?” 


You do! Velods™ Database Server 
gives you speed-enhancing architec¬ 
tural choices and APIs, including SQL 
C-APL low-level C-AP1, GT+ class 
libraries, and support for custom 
APIs. Typical relational client/server 
database products just can’t keep up. 

And there’s more! Velocis supports 
both relational and pointer-based 
network model databases in any 
combination as well as processing on 
either side of the client/server 
equation. 

The choices of multiple operating 
platforms, APIs, processing localities 
(client or server), and database 
models can be combined to satisfy 
the performance requirements of 
virtually any application, regardless 
of database size or complexity. 

Call: 1-206-557-0200 
Fax: 1-206-557-5200 

If it's fast-it's 

RAIMA 


Test drive Velocis Database Server today at www.raima.com. 


Raima Corporation. 1605 NW Sammamish Rd. 4200, Issaquah, WA 98027 USA 
Inside the U.S.: 1-800-275-4724, Outside the U.S.: 206-557-0200, 

Fax: 206-557-5200, Web: wvAV.raima.com, Internet: sales@raima.com 

Germany: 49 7022 9256 10 Sin^pore: 65 3340061 Paly: 39 49 720 577 Argentina:54 1 470 72 03 
Spain:343225 3995 Raima UK Ltd.:44 1 273819 292 Australia: 61 2419 7177 Denmark: 45 44 88 99 00 
Raima Benelux; 3135 694 473S Colombia: 57 1 62 10 070 France: 33 1446 1 00 42 Sweden; 46 13 31 1 588 
Baltic States: 372 63 1 4QQ9 Finland: 3580 8045 130 Japan: H1 3 5548 6926 Russia: 7 H12 316 1965 


Velocis 

Typical 

RDBMS 

Feature* 

✓ 

✓ 

ANSI SQL { PML, DDL. PCL) 

t/ 

|/ 

ClicnLScrvcr Architecture 

✓ 

✓ 

RPC Mechanism 

✓ 

✓ 

SQL C-AP1 

✓ 


Administrative SQL C-API 

✓ 


Low-Level C-APJ 

✓ 


C++ Class Libraries 

✓ 


Custom API 

✓ 


Both SQL & C Stored Procedures 

✓ 


C based Triggers 



User Defined Functions 

✓ 


Server Extensions 

✓ 

✓ 

Relational Model 



Pointer-based Network Model 

✓ 


Combined Database Model 

✓ j 

✓ 

Primary/Foreign Keys 

✓ 

✓ 

Referential Integrity 

✓ 

✓ 

Transaction Processing 

✓ 

✓ 

Transaction Protection 

✓ 

✓ 

Roll Forward Recovery 

✓ 


Asynchronous Transactions 

For more information on what makes 
Velocis the fastest database, 
call for a copy of the 

Bill-of-Ma lentils Benchmark. 


Circle 715 on Inquiry Card (RESELLERS: 715). 
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Videoconferencing System for LANs 

T he Armada Escort 50 system gives you the choice of full- 
motion videoconferencing via either your LAN or an on-board 
ISDN interface. With support for video rates up to 384 Kbps, the 
codec delivers good video quality and provides application shar¬ 
ing and an electronic whiteboard. 
The board requires only one PCI 
slot and comes with an ISDN inter* 
face, a digital video camera, an 
audio adapter, and a telephone 
handset. 

The Armada Escort 50 requires 
a DCl-compliant PCFSVGA card, 
in a LAN environment, the system 
runs with most Ethernet, Token 
Ring, and ATM adapters. It allows 
for the bundling of B channels on ISDN connections, achieving 
data rates of 128 Kbps, and it supports the Euro-ISDN protocol. 

Achieving a maximum resolution of 352 by 288 pixels with up 
to 20 (on a LAN) or 1 5 frames per second, the Armada Escort 
provides sufficient quality for collaborative work, even when your 
LAN is crowded with routine traffic. - Rainef tVlauth 


mm J 

m „ „ i 


Armada Escort 50 

Price: Call company 

Circle 1047 
on Inquiry Card. 


Vcon 

Herzliya, Israel 
+972 9 590059 
fax: +972 9 567244 
mikil@vcon.co.il 


Notebook PC 


166 -MHz Notebook 

Kapok's 6200 series of high-end 
notebook PCs can run Intel's 166- 
MHz Pentium processor. The note¬ 
book PC is configured with 8 MB 
of RAM, expandable to 64 M B; 256 
KB of pipeline-bu rst synchronous 
SRAM; 2 MR of video memory; and 
a 64- b i t PCI I oca 1- b u s VGA g ra p h ■- 
icsaccelerator. Its modula r design 
allows you to configure the sys¬ 
tem with 10.4-or 12.1-inch SVGA 
TFT displays or a 12.1-inch SVGA 
screen.The notebook a Iso includes 
three PC Card slots; a built-in, 
six-speed CD-ROM drive; 16-bit 
sound; IRDA capabilities;and oth¬ 
er multimedia features. 

Price: Call company. Kapok 
Computer Co., Taipei , 

Taiwan > K.O.C., +8862 298 
2651; fax: + 8862298 2654. 
Circle 1060 on inquiry Card. 


Printers 


Print Servers Include 
Web Browser 

The new Axis 540 and 640 pock- 
et-size, one-port print servers are 
tailored to serve midsize Ether¬ 
net, Token Ring, or AppleTalk LANs. 
They include a Web browser and 
FTP support for on-line help and 



remote control. The devices are 
fl a sh mem 0 ry-based, su pport N DS 
and bindery mode, and allow for 
data transfer rates up to 390 KBps. 
Price: Calf company. Axis 
Co m mu nscat 10 ns y Lund, 
Sweden, +4646 191800; 
fax: +46 46 13 6130; 
info&axis.se; 
http://www. axis. se. 

Circle 1048 on Inquiry Card. 


Smart-Card Readers 


Multifunctional Chip 
Card Reader 

The CT smart-card readers con- 
nect through the serial port to any 
Windows or DOS PC without ad¬ 
ditional drivers. The ISO-7816-2- 



compatibk devices, from Kobif, 
support synchronous as well as 
asynchronous cards. You can inte¬ 
grate the readers in any applica¬ 
tion over DLLs, The CT readers come 
in two versions: an internal device 
for industrial use and an external 
version with an LCD. 

Price: DM 350 for the internal 
version; DM 660 for the exter¬ 
nal version with LCD. I Kobif 
Worms , Germany, +49 6241 
300422; fax: +496241 
300480 . 

Circle 1049 on Inquiry Card, 
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Smart-card readers, a PostScript debugger, 
and the first 166-MHz notebook. 


Multimedia 


3-D Virtual Joystick 

With m base op cables, the Owl 
Wireless 3-D Virtual Joystick from 
PegasusTechnoJogfesaddsa new 
dimension to playing 3-D com¬ 
puter games. The Virtual Joystick 
comprises two components: the 
Owl ring-like transmitter, which 
has two buttons for missile firing 
or other functions; and the Ring 
Holder, a hand-held grip into 
which the transmitter clips. The 
Virtual Joystick uses u Itrasonic and 
infrared signals to communicate 
with the L-shaped receiver, wh sch 
sits on top of the monitor and 
plugs into the sta nda rd serial port. 
The Virtual Joystick requires an 
IBM-compatible PC, Windows3.1 
or 95, a nd a VGA display ada pter. 
It supports many of the existing 
2-D and 3-D games, such as Doom, 
Descent, Dark Forces, Hexen, and 
Duke Nukem, 

Price: $99. Pegasus 
Technologies, Ltd., Tel Aviv, 
Israel,+ 972 3 5182422; 
fax:+ 972 3 5182423; 
peg@netvisio n. net. il; 
http:// www. netvish n. net 
.ill—peg/. 

Circle 1G5G cm Inquiry Card. 

16-bit Sound with FM 

Meoiafqhte'S SF1 6-FMP is A 1 6- 
bit sound card with a built-in FM 
radio tuner for PCs. Based on Cre¬ 
ative^ Vi bra 1G ch ip set, the sou nd 
card's FM tuner utilizes PLL digi¬ 
tal synthesizer tuning a nd a d i pole 
antenna for up to 20 user-defin’ 
able, software-controlled station 
settings. The sound card features 
10-kHz resolution and an BB- to 
108-MHz VHF Band II frequency 


range. Compatible with Sound 
Blaster, Adlib, and Microsoft’s pro¬ 
grams, the sound card also in¬ 
cludes enhanced MIDI capabilities, 
FM synthesis, and a six-channel 
stereo mixer. 

Price: Call company. Media- 
forte Products Pte. } Ltd., 



Singapo re, +65 481 2122; 
fax: +65 481 7780; 
m forte dl pacific. net . sg. 

Circle 1051 on Inquiry Card. 

Game Station 
for Notebooks 


The New Media Gamejammeb PC 
card, a game station for mobile 
users, i ncludes bui It-in speakers, a 
joystick port, and a microphone. 
Supporting WAV, MID, and AVI file 
extensions, it can play Sound 
Blaster games under Windows 3.1 
and 95 and provides the capabil¬ 
ity to add multimedia presenta¬ 
tions. Gamejammer incorporates 
adva n ced power m a nag e merit a nd 
comes with a suite of integrated 
messaging and diagnostics soft¬ 
ware. 

Price: £189. Portable Add-ons 
(UK), Ltd., Guilford, Surrey t 



U.K.,+44 1483 241402; 
fax: +44 1483 241330; 
chrooks @porta ble.co. uk. 

Circle 1052 an Inquiry Card. 


Instrumentation 

Software 

News 



LabVTEW* 4.0 - Graphical Prograrraning 

- High-powered productivity tools for fast development 

- Graphical compiler for optimized execution speed 

- FlexVIEW user-configurable environment 

ESS LabWindows */CVI 40 - Tools for C/C++ 

- Easy-to-use GUI editor, C program-generation tools 

- More than 600 GPIB and VXI instrument drivers 

- Works with Visual C++, Borland C++, WATCOM, 
and Symantec 

02521 ComponentWorks “ - ActiveX Controls for Visual Basic 

- OLE controls for analog and digital I/O 

- User interface OLE controls (graphs, knobs, meters, more) 

- Works with Visual Basic, Visual C++, and Delphi 

[E3 VirtualBench ,H - Turnkey Virtual Instruments 

- Turnkey PC-based virtual instruments 

- Oscilloscope, function generator, DSA, DMM, data logger 

- Runs on Windows 95/3.1 with our DAQ products 

EH Measure™ - Direct Data Acquisition for Excel 

- Acquire data horn DAQ boards or serial instruments 

- Ensy-touse configuration panels - no programming 

- Data values placed directly into spreadsheet cells 


Call for your FREE evaluation 
copies of these software products 
an our Software Showcase CD, 




v> 
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NATIONAL 

INSTRUMENTS 

The Software is die Instrument* 


European Branch Offices: Austria 0662 45 79 90 0 * Belgium 02 757 00 20 
Denmark 45 76 26 00 * Finland 90 527 2321 » France I 4B 14 24 24 
Germany 069 741 31 50 * Italy 02 413091 • Netherlands OMfi 423466 
Norway 32 84 M 00 ■ Spain 91 640 00S5 * Sweden 03 730 49 70 
Switzerland 056 200 51 51 * U.K. 01635 523545 

tl.5. Corporate Headquarters ■ TeL- (512) 794-0100 ■ Fax: (5IZ) 794-0411 
E-mail: ■ WWW: hUpi/Aww.natlnst.com 


© Copyright 1996 Nqtlnrral If 


ftrahict nnri company n 
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To Subscribe to SYTE magazine, or for 
Customer Service, contact your local 
BYTE Subscription Representative: 


Benelux 

Gerry Westerhof 

Phone: 31 72 509 1 855 Fax: 31 72 509 1145 

Bulgaria 

Daniel Ghristov 

Phone/Fax: 359 2 974 3557 

France 

Eric Le Quinio 

Phone: 33 1 49 77 03 06 Fax: 33 1 43 70 74 29 

Germany, Austria, Switzerland 

Wolfgang Brezlna 

Phone: 49 89 525 847 Fax: 49 89 529 850 


Greece 

Maria Hadjioannou 

Phone: 30 61 620384 Fax: 30 61 272072 

Hungary 

Imre Szabo 

Phone: 36 76 488888 Fax: 36 76 488889 

Ireland 

Ian Bang ham 

Phone: 353 1 280 7133 Fax: 353 1 280 7157 

Italy 

Enrico Campia 

Phone; 39 11 8127656 Fax: 39 11 0994422 

Middle East 

Zafar Inamdar 

Phone: 971 4 666788 Fax: 971 4 621149 

Poland 

Wlodek Bincyzk 

Phone/Fax: 48 2 625 2275 

Portugal 

Manuel Neves 

Phone: 351 1 3479301 Fax: 351 1 3475127 


Scandinavia 

Gunnar Sandbjerg 

Phone: 45 3314 2226 Fax: 45 3314 2218 
or Lauge Dehn 

Phone: 45 86 2231 88 Fax: 45 86 2281 59 

South Africa 

Cape Town: J Trisos 

Phone: 27 21 24 4094 Fax: 27 21 24 8661 
Durban: T Tyson 

Tel: 27 31 2027303 Fax: 27 31 2027307 

Johannesburg: M Kendrick 

Tel: 27 11 8804988 Fax: 27 1 1 4428327 


Spain 

Barcelona: Javier Case I las 
Phone/Fax: 34 3 2380342 
Madrid: Eduardo Montojo 
Phone/Fax: 34 1 5716685 

or Henri Misrahi Phone: 34 1 7337346 Fax: 34 1 7338970 

Turkey 

Gengsz Eren 

Phone: 90 216 345 3473 Fax: 90 216 346 2464 

United Kingdom 

Peter Gregson 

Phone: 44 1 61 430 3423 Fax: 44 1 61 494 6976 
or John Luker 

Phone: 44 1 258 821114 Fax: 44 1 258 821115 


tf there is no BYTE representative fisted above for your 
country, please contact: 

BYTE Subscriber Services: 

PO Box 72, Galway, Ireland, 

Fax: + 1 353 91 752793. 

Phone: +1 353 91 752792. 
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Communications 


Gold Card Supports 
GSM Data, Fax 

Providing GSM data and fax ser- 
vices for 13 European countries, 
the Gold Card GSM PC Card con¬ 
forms to the international GSM 
standard. It's capable of working 
with Alcatel and Panasonic GSM 
handsets and comes in V + 34 and 
V.32 versions. The vendor says its 
older Gold Cards can be u pgraded 
to support GSM-just exchange 
the device's flash memory. 

Price: Starts at £ 1 99, Psion 
Dacom, Milton Keynes, U.K., 
+44 1908 261686; 
fax: + 441908261688 ; 
sue-sta rie@p$ion> com; 
ht t p://wwm ps iondaco m. co m . 
Circle 1053 on Inquiry Card. 

Communication 

Multiplexer 

for Modems and ISDN 


allows for data transfer or Web 
su rf i n g d u ri n g vi d eoco n fe re n ces. 
The system requires a motherboard 
that supports PCI bus mastering 
and runs under Windows 3.1. 
Price: DM 2500, Sauerwein 
Multimedia, Rodermark, 
Germany, +49 6074 88750 ; 



fax: +49 6074 887510; 
1015773612 @co mpusewe 
. com; h ttp:// www. cyberline 
.delsauenvein. 

Circle 1056 on Inquiry Card, 


Storage 


Removable Disk Drive 
Stores up to 540 MB 


Teleunk designed Flex TA64x30, 
a modular common ications mu I- 
tiplexer for up to 30 modems or 
ISDN B channel connections, to fit 
the needs of ISPs and companies 
with many remote network users. 
Flex TA64x30 supports PPP on 
modem and ISDN lines, authenti¬ 
cation, and accounting; it includes 
a firewall system. ISDN features 
include support for EurolSDN, 
transparent HDLC, X.75, and dy¬ 
namic routing of modem data. 
Price: Call company. 

Tele link AG, Cham, 
Switzerland, +41 42431080; 
fax: +41 42 43108L 
Circle 1054 on Inquiry Card. 

Simultaneous 
Videoconferencing 
and Web Surfing 


A REMOVABLE HARD DRIVE, MAXlT 
combines high-speed data access 
a nd I a rg c storage vdu mes. Th e 3 
inch device connects via a SCSI or 
parallel port to PCs, Macs* and Unix 
workstations and can store up to 



Combining an ISDN video board, 
a video camera, a microphone, and 
Intel's ProShare Premier applica¬ 
tion-sharing software, Edgar 2000 
Is an FI.320-compatible video- 
conferencing system. It supports 
Euro ISDN and CAP11.1 and 2.0 and 


540 MB. Its data access rate is 10 
ms; data tra nsfer rate is 10 M Bps, 
Price: DM 620 . Xyratex, 
Havant, Hampshire, U.tL, 

+441705 486363; fax:+44 
1705 492228. 

Circle 1057 cm Inquiry Card. 


4 0 I S 2 0 BYTE SEPTEMBER 1996 


































Software 


International 


SOFTWARE 

Communications 


ISDN Multiprotocol 
Router for 
Windows NT 

The ISDN MPR for Windows NT, 
a scalable, multiprotocol router 
for ISDN, allows for the allocation 
of several LANs to a single WAN. It 


includes line management and 
SNMP; routing of IPX/SPX,TCP/IP, 
and NetBIOS overTCP/IP; and sup¬ 
port for PPP, CAPI 2.0, and ISDN 
PRI and BRI. To save transmission 
costs, the program offers short 
hold mode, time-out manage¬ 
ment, and V.42 data compression. 
Price: Starts at DM 3800. 
Acotec, Berlin, Germany, 

+49 30 467060; fax: +4930 
46706126. 

Circle 1074 on Inquiry Card. 



Settings common to all SAPS Ports 


W |grsc^r^cU)n in 


minute($). 


SAPS 

Price: Call company 

Circle 1064 
on Inquiry Card. 


SpartaCom Sales Europe 

Zoetermeer, The Netherlands 
4-31 79 3462929 
fax: 4-31 793462911 
spartacom@ib.com 
http://www.spartacom.nl 


Modem Sharing for Outbound 
Communications 

S APS, SpartaConVs Asynchronous Port Sharing software, 
lets LAN users effectively share a pool of modems for 
inbound and outbound calls. SAPS allows peer-to-peer sharing 
of COM ports between Windows and NT workstations on a LAN. 
With SAPS, network administrators can assign external modems 
or ISDN adapters to a group of users, eliminating the need for a 
dedicated line and modem for every user. The program search¬ 
es for the first available modem in the assigned modem pool and 
automatically opens or closes a port when an application calls 
it. It manages access rights by passwords and displays port-sta¬ 
tus and connection errors. Although designed for NT. SAPS also 
works on other NetBIOS-compatible systems and supports 
Microsoft LAN Manager and IBM LAN Server COM-port sharing 
on OS/2. With SAPS, you can reduce your investment in modems 
and phone lines. -Rainer Mauth 


Brno - Exhibition Centre 
Czech Republic 
22 .- 26 . 10 . 1996 

Press and Trade 
Visitors Day 
22 . 10 . 1996 


Mail or Fax to: 
BW, Invex - Computer, 
Vystaviste 1 
647 00 Brno, 
Czech Republic 
Tel. No.: 00425/4115 2849 
Fax. No.: 00425/4115 3057 


INVEX - COMPUTER 
International Fair 
of Information 
Technology 
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Brnenske veletrhy 
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Brno Trade Fairs and Exhibitions Co. Ltd. 
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International 


Software 


HyperMedia Professional 

intelligent large-scale 
management of any type of information 


□ information retrieval 

retrieval by any combination of words 
and, or, not, proximity and adjacency 
dates and numbers with range queries 
support for most wp formats 
support for structured data 
2+Gb text bases currently in operation 

0 object-oriented hypermedia 

multilevel multimedia dossiers 
manage any type of digital data 
links automatically established dunng input 
or manually at any lime 
full link contra! 

□ monochrome rasters 

AO formais and over 

TIFF CCITT G4 compression 

software compression and decompression 

certified Kofax support for fast scanners 

duplex scanning in software 

multiple raster layers 

anchors (hot spot links to multiple documec 
retrieval through queries on anchored 
documents 


□ color and grayscale images 

software I SO-JPEG compression 
muiliresolulion images 
miniature previews 
conversion and print 

□ COLD output 

automatic archival lor mainframe print spools 
with indexing and decuman! separation 
image synthesis of spool data over a raster 
background 

storage cost as tow as SI per 15,000 pages 

□ full protection 

□ extensive customizing 

□ network, optical disks and 
jukebox support 

□ and more,,, 

special version for CD-ROM 
dissemination 

available an: 

Microsoft Windows 

Microsoft Windows NT (Intel and Alpha) 

UNIX (DEC Alpha, IBM Rise-6000. HP PA RISC) 



HyperSystems 

Archival and retrieval systems since 1986 

Internet: http://www.hypersystems.com 


October 19/24/96 


- Dammam, Saudi Arabia 


Ith, 


13 


Annual Computer, 

Communication 

and 

Office Technology 
Exhibition 


For more details, please call Tel: 09663-8573111, Fax: 09663-8572285 
D hah ran International Exhibitions Co. 

CCE96 

n 


n.HinHirj IHTIftN*TLQEf±L CQ 

PO BOX7519D^W*WH3M72 
tEL 8579U1 • FAX 857??® 


New 3 2-bit Remote- 
Access Package 

Remotely Possible Sockets/32, a 
32-bit remote-access package for 
Windows 95 and NT, allows for 
multiple sessions over Winsock, 
TCP/IP, PPP, SUP, and RAS. It incor¬ 
porates data compression and re¬ 
quires no second phone line while 
use rs a re pe rf o rm i n g rc mote co n - 
troL Additional features Include 
file transfer, remote printing, a nd 
multilevel passwords. 

Price: Starts at £1 JO. 

Datasoft, Somerset, U.K. 3 + 44 
1460 57001 ; fax: +44 1460 
57060; datasoftiq 
datasoft.co.uk. 

Circle 1076 on Inquiry Card. 

New Fax Server 
for MS-Exchange 

With Faxination, a fax server for 
Microsoft Exchange, sending a fax 
is just like sending e-mail. The 
product integrates fax client and 
server functional ity: Messages can 
contain RTF text. OLE objects, and 
other MS-Office attachments that 
are automatically converted to 
fax. It includes fax authorization, 
accou nting code, sched uling, and 
least-cost routing. Fax in at ion sup¬ 
ports direct inbound routing via 
ISDN connections, in addition to 
traditional inbound routing meth¬ 



ods, such as DTM F. The software is 
available for both Intel and Alpha 
platforms and comes in English, 
German, Dutch, and French lan¬ 
guage versions. 

Price: Call company , 

Fenestrae, Leidschendam T 
The Netherlands, +51 7030 


IS 100; fax:+31 70 30 15 
151; Loes@Fetwstrae.com. 

Circle 1075 on Inquiry Card. 


Development 


Cross-Development 
for 32-bit Embedded 
Systems 

RTTarGB-32 1.0 IS A 32-BU CTOS5- 
development system for Intel 386 
□nd higher CPUs. It allows 32-bit 
p mg ra ms developed for Wi n do ws 
95 and NT to run without an OS 
on those processors, providing 
boot code to start the target sys¬ 
tem from a floppy or hard disk, 
EEPROM, flash memory, or direct¬ 
ly from ROM, Programs can run 
in ring 0 or 3 of the CPU. Addi¬ 
tionally, a comprehensive run¬ 
time library supports C/C++ and 
interrupt processing. 

Price: $1700, QnTime 
Marketing, Hamburg, 
Germany, +49 40 437472; 
fax:+4940 435196; 
100140.633@ 

CompuServe .com. 

Circle 1065 on Inquiry Card. 


Database 


Navigate a Database 
Graphically 

Maptrak, a database manager and 
mapping system, allows you to 
navigate a database graphically 
and relate queries to maps. The 
system enables users to zoom in 
on a particular area of the map 
where names and addresses can 
be captured and used for local 
mailing or telemarketing or as 
geographically sorted leads for a 
sales force. Maps a re available now 
for the UJC and will soon be ava li¬ 
able for continental Europe and 
North America. 

Price: £200. Magos Software , 
Hampton Court t ti.fC, +44 
1S1 9770606; fax: +44181 
9778806 . 

Circle 1069 on Inquiry Card. 
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Software 


Data Mining 


Analyze a Database 

WizWhy from WizSoft is a data- 
mining tool for rapidly revealing 
patterns in a database and pre¬ 
dicting future cases. WizWhy uses 
a mathematical algorithm that 
takes only a few minutes to find 
the relationships among thou¬ 
sands of records in many fields. 
You select the database and the 
dependent variable field to be 
analyzed, and WizWhy produces 
the relationship between the de¬ 
pendent variable field and the 
other fields. WizWhy readsall pop¬ 
ular databases either directly or 
through ODBC. WizWhy requires 
Windows 95,8 MB of RAM, and a 
486DX microprocessor. 

Price: Call company. 

WizSoft (Hashavshevet), 

Tel Aviv, Israel, + 972 3 S63 
1919; fax: + 972 3 561 1945; 
abraham @ wizsoft. com. 

Circle 1071 on Inquiry Card. 


International 


plug-in for the Windows 95-based 
NeuFramedata-analysisand mod¬ 
eling package. It simplifies inves¬ 
tigations by providing you with a 
graphical approach to manipulat¬ 
ing data objectsand creating a sin¬ 
gle, embeddable application. Al¬ 
though the tool generates a set of 
fuzzy rulesduring automatic net¬ 
work generation, you retain com¬ 
plete control over the entire analy¬ 
sis and modeling process. 



Price: £245. Neural Computer 
Sciences , Totton , U.K., 

+44 1703 667775; fax: +44 
1703 663730; http:/lunvw 
. demon, co. ukjsky/sky lake. 
Circle 1073 on Inquiry Card. 


Build Better 
Decision Trees 

Clementine 2.0, a neural-net- 
work-based data-mining tool, in¬ 
cludes new features that make it 
easier to visualize, manipulate, 
and model data. Itsdata-visual- 
ization module provides an intu¬ 
itive display of the strength of 
connections between symbolic 
values. The new rule-induction 
algorithm builds better decision 
trees and can also generate sets of 
rules. The new version now incor¬ 
porates Kohen networks that can 
find clusters in data. 

Price: Call company. Integral 
Solutions, Basingstoke, U.K., 
+44 1256 55899; fax:+44 
1256 63467; isl@isl.co.uk. 
Circle 1072 on Inquiry Card. 

Plug-In Combines 
Fuzzy Logic and 
Neural Networks 

Combining fuzzy logic and neur- 
a I networks, NeuroFuzzy is a new 


Security 


Disk Encryption 

TO ENSURE GREATER SOFTWARE SECU- 
rity, DisKey, from Veritas Tech¬ 
nology Solutions, encrypts and 
compresses files, directories, or a 
combination of files. DisKey se¬ 
cures files by locking them when 
you drag the file icon onto the 
DisKey icon or directly from the 
context menu. After a file has been 
encrypted, a small red x is added 
to its icon. DisKey offers two dif¬ 
ferent methods for locking a file: 
DisKey locking and password lock¬ 
ing. With DisKey locking, every 
time that a file is locked, DisKey 
randomly generates a key and then 
stores it in the DisKey database on 
a floppy disk. No passwords are 
needed. For the file to be unlocked, 
the key disk must be in the disk 
drive. With password locking, you 
must enter the password upon 
locking a file; the password is also 
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Give your database 
more BANG! 



You do it. We all do it. Everyone does It: 
we all hoard data. Customer names, 
addresses, sales, enquiries... 

Dut buried within this mass of 
raw data might be lurking some 
absolute gems of valuable 
business information... 


Information with 
real bang: discover 
that certain districts 
show a poor response to 
your mailshots, or that age 
and sex are related to the take- 
up of your promotional offers.... 


LPA DATAMITE uses Al techniques to 
find hidden relationships in your databases, 
that will help focus your business decisions, 
giving them a lot more DANG! 



Logic Programming Associates Ltd 
Ph one (US Toll Free): 1-600-949-7567 

Phone: +44 161 671 2016 - Fax: +44 161 874 0449 

Email: Ipa0cix.compulink.co.uk - Web: http'7/vvww.lpa.co.uk 



For printers and plotters 
with Centronics port 

InterCon - InfraPrint 

Infrared printer interface 



IrDA support, SIR compatible ► 

Datatransfer up to 115.200Baud ► 
Transfer distance up to 1m ► 

Automatic switching 
Centronics port stays available ► 



Ask for more iNTER jCON Products ! 


Sunderweg 4 

D-33649 Bielefeld, Germany 

Phone: +49/521 /94226-0 
Fax: +49 / 521 /444049 

Internet: http://www.seh.de 
E-Mail: info@seh.de 
CS Id: 100742,1452 



Computertechnik GmbH 
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Internationa! 


Software 


GET IT DONE WITH 
OEW FOR JAVA” 



h ttp://www.isg. de/OE W/J AVA 

isg Innovative Software GmbH Germany +4 969 236929 Fax +4969236930 


MOVING? 

To change your subscription mailing address, please 
complete the form below and send it to: 




BYTE Subscriber Services, PO Box 555, Hightstown NJ 08520 
Fax: 609-426-7087 

Phone (9 a,m. to B p.m., Eastern Time, Mon-Fri.) 

800-232-29S3 (U.S.) t or 609-426-7676 

Current/Old Address: 


Account Number 


LA 

Name 


T 

Company 

r 

^3“ 

Address 

\ LL-" 


City/State/Zip 

\ —" 


New Address: 


Name 

Company 

Address 


City/State/Zip 

Please allow tip to S weeks far this charge to become effective 



A Division of The McGraw-Hill Companies 


needed to unlock the file. 

Price: Call company . Veritas 
Technology’ Solutions, Beer 
Sheva; Israel, + 972 7 423335; 
fax:+ 972 7 4185 W; 
vts @gvldnet. net . il; http:f / 
ww w.encryption.coJL 
Circle 1077 on Inquiry Card. 


Simulation 


Model Business 
or Manufacturing 
Processes 

Time Machine, a business simula- 
tion tool, aims at solving dynam¬ 
ic business problems in manu¬ 
facturing. logistics, services, and 
organization. It can simulate and 
animate a process, analyze the 
results, dynamically show the 
effects of decisions, and help with 
concept validation. The system 
also can be used to make dynam- 
i c f I o w di a rtSp process mode Is, a n d 
what-if analyses.Output includes 
queuing levels, waiting time, 
throughput, bottleneck identifi¬ 
cation, and utilization. The pro¬ 
gram has many of the features of 
Taylor II. a higher-priced modeling 
tool also from F&H Simulations. 
Price: $1495 , P&H 
Simulations BV, Utrecht, 

The Netherlands, +31 30 
2302943; fax:+3130 
2333962. 

Circle 1068 on Inquiry Card, 


PostScript Toots 


New Prepress 
Production Tool 

EPSCRIPT 3.0 IS A PREPRESS PRGDUC- 
tion tool for editing all different 
flavors of PostScript code. It is 
based on the NextStep OS and 
reads data from PCs, Macs, and 
Unix, Additionally, the software 
lets you manipulate text and raster 
and vector graphics and provides 
color-handling tools and multiple 
pasteboards. 

Price: DM 17,000. OneVision 


GmbH , Rege?tsburg, 

Germany , +49 941700 344; 
fax: + 49 941700516. 

Circle 1067 on Inquiry Card. 

PostScript Debugging 
Tool 

PSAlter is a development and De¬ 
bugging environment for Post¬ 
Script that includes compre¬ 
hensive viewing and breakpoint 
facilities. It lets you export Post- 
Seri pt documents to BMP, T1FF, and 
EPS formats and runs under all fla¬ 
vors of Windows. The system can 
act as a source for TWAIN devices, 
allowing you to scan PostScript 
gra ph ics directly into a document 
Price; £200, Quite Software, 
London, l/X f +44 181257 
1044; fax: +44181522 
/ 72 6; quite @dial, p ipex. co m ; 
http: Hds. dial, pipex.com. 

Circle 1066 on Inquiry Card, 


Groupware 


Task Management 
for Workgroups 

Contact, a task management tool 
fo r work g ro u ps, I ets u sers admin- 
ister their activities in a centra! 
repository that includes to-do lists, 
project overviews, open topic lists, 



and agenda for meetings.Thus, in 
a networked team, all members 
have access to the sa me i nforma- 
tion, which facilitates forwarding 
and movi ng of tasksand feedback. 
Price: Call company. Wolf 
Office Team , Vienna, Austria , 
+43 1 8924576; fax: +43 1 
8930979; 100737.1513® 
CompuServe, com. 

Circle 1070 on Inquiry Card. 
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Web Browser 



Internet Explorer 3.0 makes a strong play 
for Web dominance. By Rex Baldazo 


Microsoft Catches Up with Netscape 


ex pis Hen jjt - mten b so ft wren tier fxpibhfr 


BOORFSS I fi&pVAvww miCTCttoft com/ieyhtnntext/safnptet/ftanne 




— Internet Explorer 3.0 
free 

(for Windows 95 and NT) 


\>6iCKH6 


7 

A 


Microsoft Corp. 
Redmond. WA 


iiiifWaS (800)426-9400 

(206) 882-8080 

Welcome! fax: (206)635-6100 


Taste our unique 

blends of coffee from the South Se 


http://www.microsoft.com / ie/ 

Circle 995 
on Inquiry Card. 


Microsoft Internet Explorer 3.0 sports a new interface and many 
important features, including borderless frames (shown). 


eb browsers have become the 
primary battlefield in the war 
for the heart and soul of Inter¬ 
net citizens. Microsoft’s two 
previous Web browsers were OK, but 
they didn’t demonstrate any interesting 
new technologies. However, the third 
attempt, Internet Explorer 3.0 (IE 3.0), 
changes all that, matching the market- 
dominating Netscape Navigator feature- 
for-feature while adding lots of strategic 
Microsoft technology. 

Support for Java was not in the beta 
version we tested, but it is slated for 
beta 2, which should be available when 
you read this. The beta we tested offers 
some support for JavaScript, although 
it’s not yet totally compatible with Net¬ 
scape’s implementation. 

Also in IE 3.0 is VBScript, Microsoft’s 
own scripting engine. A slimmed-down 
version of the Visual Basic language, 
VBScript is Microsoft’s challenge to Sun’s 
JavaScript. It should appeal to the legion 
of Web developers who already know 
Visual Basic, but currently only IE 3.0 sup¬ 
ports it. To encourage widespread adop¬ 
tion, Microsoft is making the VBScript 
engine available to all takers. 

One of IE 3.0’s more intriguing new 
technologies is support for in-place acti¬ 
vation, part of Microsoft’s OLE/ActiveX 
Document technology. For example, it 
lets you click on a Hypertext Markup 


RATINGS 


TECHNOLOGY * ★ ★ ★ ★ 

IMPLEMENTATION * ★ * 

Language (HTML) link that points to a 
Word document, which opens up inside 
the browser window while Word is acti¬ 
vated in place, adding its menus and tool¬ 
bars to the browser window (assuming 
you have Word or the free Word Viewer 
installed on your computer). 

The key is that this in-place stuff 


works with any application that supports 
the ActiveX Document technology, 
whether the file is on your local hard 
drive or coming across the Internet. This 
is a step toward a universal browser, 
where all content—from that on the Web 
to what’s on your local hard drive—is 
viewed from the same browser. 

More than anything else, it’s ActiveX 
Controls that have the potential to make 
the greatest impact on the Web. They 
allow for powerful, interactive content 
similar to that of Java applets, but with 
the advantage of having mature devel¬ 
opment tools, such as Visual C++ 4.1. 

The technology is still in its infancy, 
however, and some unanswered ques¬ 
tions may delay widespread adoption. 
First among these is the fact that Ac¬ 
tiveX Controls are intimately tied to OLE, 
which in turn is part of the Windows plat¬ 
form and does not yet work on Macin¬ 
tosh or Unix machines. 


The IE 3.0 user interface is also incon¬ 
sistent, especially its drag-and-drop as¬ 
pects. If you grab a text hyperlink in IE 
3.0 and drag it to the Windows 95 desk¬ 
top, it creates an Internet shortcut. If, 
on the other hand, you grab a hyperlink 
that’s associated with a GIF or JPEG file, 
it drags the image rather than the short¬ 
cut. And, unlike the Win 95 desktop, the 
IE 3.0 interface has no right-mouse-but- 
ton option for selecting whether to drag 
a shortcut or the image itself. 

Overall, we were impressed with IE 
3.0. There are still some rough edges, but 
the browser brings innovative new tech¬ 
nology to the Internet. Whether this tech¬ 
nology has any impact—and whether 
IE 3.0 can dent Navigator’s huge market 
lead—remains to be seen. E3 


Rex Baldazo is BYTE's technical editor in 
charge of software reviews. You can contact 

him at rbaldazo@bix.com. 



★★★★★ Outstanding ★★★★ Very Good Good ★★ Fair ★ Poor 
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Font Utility 


ATM Deluxe 4.0 manages all your fonts—even TrueType — 
in versions for Windows 95, NT 4.0, and the Mac. By Russell Kay 


Adobe’s Finally the Managing Type 


W 


hat’s in a name? Though al¬ 
ways ca 11 ed Adobe Type Ma n - 
ager, ATM never did much 
managing; it merely installed 
and rasterized on-screen the Type [ (T1) 
fonts originally designed for PostScript 
devices. When Windows 3.0 introduced 
TrueType (TT) to the mass market, Ado¬ 
be responded with a new ATM. The world 
was stuck with two formats. 

Adobe and Microsoft are now work- 
i ng together on a new font format, Open- 
Type, that will combine TT and Tl in a 
character-rich superset. But that’s for the 
future. Right now, we’ve got the new ATM 
Deluxe 4.0, which handles both formats 
and introduces welcome new capabilities. 

First, ATM knows about TT fonts* You 
install and activate them as if they were 
Tl fonts* Second, Adobe has finally put 
the manager into ATM. You define sets of 
fonts, using drag-and-drop editing, and 
activate only those sets or specific fonts 
you wish, thus considerably reducing the 
drain on system resources* 

Other fonts are easily activated when 
you need them—even automatically* 


TECH FOCUS 


You Old Smoothie, You 

Display a digital font at a low resolution, 
and you get misshapen letters with stair¬ 
step edges* The neatest fix is called anti¬ 
aliasing, where selected edge pixels are 
rendered in shades of gray. Windows 95 
Plus can do this for TrueType fonts if your 
video is able to sup- 


BOX 

Unaided jaggies* 

BOX 

With ATM's 
antialiasing. 


port at least 64,000 
colors. The new Ado¬ 
be Type Manager De¬ 
luxe (for use with all 
platforms) performs 
font smoothing for 
Type l even on a 256- 
color display. 


Ml 


Aldus Roman Singlt MirttiFotitJ 


PoitSdpl Kens: Aldus- R 1 
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12345678 $! 
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10 
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Adobe Type Manager 
Deluxe 4.0 
$99*95 

(Requirements: Windows 
95 and Mac: 8 MB of RAM 
and 8MB of disk space; 
NT 4,0:16 MB of RAM 
and 4MB of disk space) 

Adobe Systems, Inc. 
Mountain View. CA 

(415)961-4400 
fax: (415) 961-3769 

http: // www. ad obe. co m 
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Multiple font types can coexist in a single font set f 
and you can activate them individually or as an entire set 
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ATM font sets (but not the fonts them¬ 
selves) are exportable to other systems 
and platforms, wh ich will greatly si mpl i - 
fy font management and graphics stan¬ 
dardization in many large organizations. 
You can easily see what a font looks 
like on-screen, print sample pages and 
one-line listings, and create new instances 
of multiple-master type fonts. And ATM 
now enables antialiasing for better-look¬ 
ing letters {see the Tech Focus box). 

Finally, you get a complete database 
of Adobe font metrics* When a document 
calls for a font you don’t have, ATM cre¬ 
ates a substitute font (application per¬ 
mitting) and displays it in the exact letter 
widths, so line breaks won’t change. The 
Windows NT version lacks this feature, 
in BYTE’s tests of the Windows 95 
beta 8, ATM installed and ran easily, pre¬ 
senting no particular problems. It came 
up and loaded all the active fonts, incor- 

***** Outstanding 


porating them into a .Starter set. When 
we had ATM search the system’s hard 
drives, it quickly found all our addition¬ 
al fonts and added them to its master list. 


I RATINGS } 

TECHNOLOGY 

* 

* 

* * 

IMPLEMENTATION * 

* 

* 

* 

PERFORMANCE * 

* 

* 

■k 


And it added new fonts considerably 
faster than ATM 3.0,2 could. 

ATM Deluxe 4.U debuts as a Win 95 
CD, to be followed by a Mac/Power Mac 
version and, at year’s end, the first-ever 
ATM for NT 4.0* NT users must now con¬ 
vert Tl fonts to TT for on-screen display. 

ATM has really come into its own, and 
it 1 s fast and fri c n d I y, t< j boot 0 

Russell Kay is a BYTE technical editor. Yoa 
can reach him at russeiik@bix.com. 

**** Very Good *** Good ** Fair * Poor 








































Remember the 

freedom you feit 

the first time you got 
on the Internet? 








Microsoft Internet Explorer 3.0 



www.microsoft.com/ie 



Microsoft Internet Explorer 3.0 


Fib Edit View Go Favorites Help 

=> © 0 *2 @ s 

Back Forward Stop Refresh Home Search Favorites 


Address http: //www. microsoft com/ie/ 


Net Me 


©1996 Microsoft Corporation. All rights reserved. Microsoft. Windows and Windows NT are registered trademarks and ActiveX, the Microsoft Internet Explorer 
logo and Wftere do you warrt to go today? are trademarks of Microsoft Corporation. Macintosh is a registered trademark of Apple Computers. Inc, Java is a 
trademark of Sun Microsystems. Inc. ESPNET is a trademark of £3PN r Inc, SportsZone Is a trademark of Starwave Corp. MSNBC is a trademark of MSNBC. 
The Wall Street Journal© Interactive Edition is a trademark of Dow Jones & Company, Inc. 
















Now you can find out 
what freedom really means. 


ActiveX"* and first-class Java" 1 technology gives 
the web a whole new world of video, full animation, 
sound, and real interactivity. 


Customizable. You can set Microsoft Internet Explorer 3.0 
to bring you the latest information about your favorite stocks, 
cartoons, sports scores, music clips, news services, ski 
reports, or what have-you. 



lug 


NetMeeting. Imagine having a virtual real-time meeting 
using a whiteboard and sharing files with groups of 
people in Chicago, Kobe, Stockholm, or wherever. 


Safe and secure. Microsoft 
Internet Explorer 3.0 supports 
the latest security standards, 
so you can communicate 
freely and safely download 
software from the Internet. 


Microsoft Internet Explorer 3.0 
is cross-platform. It’s here right 
now for users of Windows* 95, 
and Windows NT* and will soon 
be available for people who use 
Windows 3.1, or Macintosh* 
operating system. 


The broadest support for existing 
Internet standards, like HTML, 
plug-ins, and JavaScript. And hot 
new technology, like cascading 
stylesheets, so you can see 
everything the web has to offer. 


Remember the first time you came across the web? It was 
like somebody put the entire body of human knowledge in one 
huge book. And gave you the freedom to zip to any page, on 
any subject, anywhere in the world. Well, now the feeling is even 
larger. You can experience it with monster sound, full animation, 
unbelievable graphics, and real interactivity. Because we’re 
introducing Microsoft* Internet Explorer 3.0. You’ll be ee to 
communicate with groups of people across the street or around 
the world. And to interact in completely new ways. Because now 
you can have virtual meetings where you work back and forth on 


the same project. In real time. To make your experience more 
personal, you can customize your tool bar, Favorites, and Quick 
Links. To make it even richer, you’ll have access tofre< special 
offers from The Wall Street Journaf Interactive Edition , ESP NET" 
SportsZoner MSNBC," and more. Everywhere you go, you’ll see 
real freedom, turned loose at the highest level. And as you 
might have guessed, even the software is free So just click 
on www.microsoft.com/ie. Then download a copy of Microsoft 
Internet Explorer 3.0, have a look around, and see what 
freedom really means. 


Microsoft 


Where do you want to go today? www.microsoft.com/ie 


















Vivid colors. Ergonomic design, Performance and features to Indulge the 
visionary in you, 

Princeton Graphic Systems'* monitors have always had a solid reputation for pushing 
performance barriers far beyond industry standards. This tradition was proven with the 
highly respected Ultra 15 which won PC World* s Best Buy 7 
remarkable three times in a row. The 135MHz/82KHz 
Ultra 17+ further redefined the industry with its award- 



winning, high refresh rate performance and ultra-low 
price. Now, our Extraordinary new models surpass even 
our own stellar benchmarks. 


Case m point, the E075. With its super-high 95KHz 
horizontal frequency, 200MHz video bandwidth and an ultra-fine 0.26mm dot pitch, 
this 17* (15.8" viewable) monitor delivers a bold, flicker-free resolution of 1600 x 
1200 @ 75Hz. That's rock-solid performance. Furthermore, our engineers added 
Enhanced Imaging Circuitry for a sharper focus without the moir^ problems so 
common to other 0.26mm monitors. That's a difference you can see! 

Princeton's next generation of EQ monitors incorporates PreVu^ 1 controls and 
ColorighP technology perfect for intense, graphical applications. In addition, 
Princeton offers an Extraordinary, full three year "Bucket to Bezel" limited warranty*, 
The EO Series is already available at your nearby dealer, See it today. Their 
performance will win your heart. Their price will ease your soul. 



01996 Princeton Graphic Systems, All rights reserved. Alt trademarks are the properties of rh&ir respective owners. As an Energy 
Star" Partner, Princeton Graphic Systems has determined that these products meet Energy Star™ Guidelines lor energy efficiency. 
Prices and specifications ate subject to change without notice. *PreVu'“ and Coloright lu are not available on the EOad. Full three- 
year limited warranty is offered on the following models. 10*0, f 05(1. EQ 17 , E07Q and E075. 


PRINCETON ’ 


GRAPHIC SYSTEMS 


800-747-6249 ext. 165 
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Quality Printing, Fast and Cheap 


PrintGear technology gives NEC’s new laser printer 
a winning price/performance ratio. By Robert L. Hummel 



NEC's Superscript 860 generally produces a smaller data 
stream and prints faster than more expensive models. 


list a laser printer trade high 
performance for a low price? 
NEC wants to convince Win¬ 
dows users that the answer is 
“No.” The company’s new Superscript 
860 laser printer offers a speed of 8 pages 
per minute (ppm) and resolution of 600 
dots per inch (dpi) for a street price of less 
than $500. As the first printer to use 
Adobe’s new PrintGear architecture (see 
“How PrintGear Works” on page 59), the 
NEC Superscript 860 can indeed out¬ 
perform similarly priced lasers on most 
printing jobs. 

The PrintGear architecture mandates 
that the entire page download into the 
printer’s memory before processing 
starts. Despite this, NEC claims that the 
860’s standard 1 MB of memory can 
handle even complex documents when 
managed with Adobe’s Memory Boost¬ 
er technology. A PrintGear innovation, 
Memory Booster combines data com¬ 
pression with graceful degradation to 
ensure that a page rarely, if ever, fails to 
print. A page too large for the installed 
RAM is compressed and reduced to 300- 


TECH FOCUS 


PrintGear Pros and Cons 

Adobe’s PrintGear architecture divides doc¬ 
ument interpretation between the com¬ 
puter's device driver software and the 
printer's PrintGear Imaging Processor chip. 
The driver represents the most common 
Windows print elements in the most com¬ 
pact way for a smaller data stream and a 
faster return to your application. 

On the downside, a PrintGear printer's 
processor and its corresponding device 
driver form an integrated—and insepara¬ 
ble-system. Adobe has no plans to publish 
a single PrintGear standard and doesn't 
guarantee that different PrintGear print¬ 
ers can interpret each other's data streams. 


dpi resolution. You can install up to 4 MB 
of additional memory in an industry- 
standard SIMM slot. 

In our testing, the 860 generally pro¬ 
duced both smaller data streams and 
faster return-to-application times than 
HP’s LaserJet 5L. The biggest improve¬ 
ment came when printing pages that mix 
text and graphics; the 860 reduced both 
file size and time required to spool by 
approximately 50 percent. 

To add small office/home office 
appeal, NEC has included such features 
as customizable watermarks and book¬ 
let, poster, and proof-sheet (N-up) print¬ 
ing options, all implemented through 
Windows driver software. The printer 
holds 200 sheets of paper (letter or legal 
size), as well as labels, transparencies, and 
as many as five envelopes. 

The Superscript 860’s advanced fea¬ 
tures require Windows 3.x or Windows 
95. NEC provides no Windows NT or 


OS/2 drivers. And while insisting they 
won’t allow the 860 or its PrintGear 
incarnation to be orphaned, neither NEC 
nor Adobe has plans to develop drivers 
for these operating systems. Under DOS, 
NT, and OS/2, the 860’s special features 
arc unavailable; instead, it emulates a 
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★ 
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★ 

★ 

★ 
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Hewlett-Packard LaserJet IIP. 

In a Windows-only environment, 
however, the Superscript 860’s fast 
engine, high resolution, and versatile 
options make it a performance winner 
and an excellent value. □ 


Robert L. Hummel is an electrical engineer, 
programmer, and consultant . You can reach 

him at rhummel@monad.net. 
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Operating System 


Thanks to IBM’s VoiceType technology, you can 
tell OS/2 Warp where you want to go. By Barry Nance 


You Talk, Warp Listens 


UOMiafeli* 
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OS/2 Warp 4.0 
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OS/2 Warp 4.0 includes voice recognition, Java, OpenDoc, a word 
processor, network management, and thousands of device drivers. 


all it the Star Trek dream—a 
computer that responds to 
spoken commands. OS/2 
Warp 4.0, code-named Mer¬ 
lin, incorporates a voice-recognition 
technology called VoiceType that brings 
the dream a step closer to reality. 

We evaluated the first public beta ver¬ 
sion of Warp 4, so we haven't run formal 
benchmarks yet. However, performance 
is crisp and responsive, though some 
advanced features—voice recognition in 
particular—require a speedy Pentium to 
work properly. Using a headset that will 
be included with every copy of Warp, plus 
the sound card in your PC, VoiceType sup¬ 
ports both voice navigation and dictation. 
Navigation is the ability to tell your com¬ 
puter what to do—utter “Jump to Web 
Explorer” and OS/2 launches your Inter¬ 
net browser, for example. 

While Warp's voice navigation works 
with continuous speech, VoiceType's dic¬ 
tation feature requires discrete speech, 
in which you pause briefly between 
words to let the software identify indi¬ 
vidual words (see the Tech Focus). 

Our test of VoiceType was pretty con¬ 
vincing, producing results as good as 
most people’s typing. When wc dictat¬ 
ed the original draft of this article, recog¬ 
nition accuracy was about 95 percent. 


TECH FOCUS 


Voice Input 

IBM’s VoiceType relies on a variety of tech¬ 
niques as it takes your dictation. You must 
use discrete speech, which means you pause 
briefly between words. This allows Voice- 
Type to identify individual words. As you 
dictate, VoiceType uses context analysis to 
decide what words you spoke. As a result, 
you might see the cursor flash back and 
alter a previous word as the program real¬ 
izes it misidentified it. 


And even with discrete speech the dicta¬ 
tion took no more time than if we had 
typed the article instead. 

OS/2 becomes the first desktop oper¬ 
ating system to incorporate Sun 
Microsystems’ Java technology (go to 
http://ncc.hursley.ibm.com/javainfo for 
details). As you surf the Web, or as you 
develop your own Internet-aware appli¬ 
cations, you can use OS/2’s Java inter¬ 
preter or the supplied Java Development 
Kit to enhance your browsing. 

Warp includes OpenDoc, the cross- 
platform component architecture that 
lets you create compound documents. 
The OS also comes with Open32, which 
emulates much of the Win32 API so pro¬ 
grams written for Windows can be 
recompiled and run on Warp. 

Warp 4 comes with a separate CD- 
ROM that has more than 2000 device dri¬ 
vers. IBM has added a new graphics device 


driver architecture to OS/2’s 32-bit envi¬ 
ronment. The new driver model will soon 
support the dynamic loading and unload¬ 
ing of device drivers, IBM says. 

OS/2’s look and feel changes with ver¬ 
sion 4. We found Warp's new look a bit 
prettier than its previous countenance, 


RATINGS 


TECHNOLOGY ★ * ★ * ★ 

IMPLEMENTATION ★ * * ★ ★ 

but it doesn’t make you more productive. 

With Warp 4, you can use voice, key¬ 
board, and mouse in any combination to 
navigate, control, enter data, and enter 
text. We think you may begin talking to 
your computer more and typing less. O 

Barry Nance, a BYTE contributing editor ; is the 
author of Vsing OS/2 Warp (Que, 1994). You 
can reach him at barryn@bix.com. 
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A developer's dream come true... 



#1 Protection Supplier 

You'll have peace of mind 
with your software backed 
by world leader Rainbow 


Leading Technolog y 

Sentinel® is the only 
protection combining 
multiple algorithms 
and ASIC technology 




ISO 9002 

|ISI| 


The Highest Quality 

Only Sentinel keys meet 
ISO quality standards and 
offer the best reliability 


Truly Compatible Security 
The industry's largest engineering 
staff is dedicated to making your 
software safe on any platform 

Increase Your Revenue 
Sentinel stops piracy, ensuring 
you that every user of your 
software is a paying customer 




The SentinelWizard™ GUI 
is an innovative tool that 
makes protecting your 
software easier than ever 


The world's #1 software protection 
is now the easiest to implement! 


You've always dreamed of 
superior software protection 
that was simple to integrate 
into your entire product line. 
The new SentinelWizard makes 
your dream a reality. 


Just tell the SentinelWizard how 
you want to sell your products. It 
then automatically configures 
your Sentinel keys and generates 
the pseudo code necessary to 
complete the protection process. 



Call the Rainbow office 
or distributor nearest 
you to order your 
Sentinel Developer's 
Kit, featuring the 


SentinelWizard. 


Ask us about SentineILM m - the new 
software-based network license manager 

Circle 136 on Inquiry Card. 

ZilABUPAlIf HEADQUARTERS: 50 Technology Drive, Irvine, CA 92618 ■ Tel: (714) 450-7300 ■ Fax: (714) 450-7450 
frSVm#%l HI B\jww ASIA/LATIN AMERICA: (714) 450-7300 ■ FRANCE: (33) 1 41 43 29 00 ■ GERMANY: (49) 89 32 17 98 0 ■ U.K.: (44) 1932 579200 

TECHNOLOGIES ©1996 Rainbow Technologies, Inc Sentinel, SentineILM and SentinelWizard are trademarks of Rainbow Technologies. All other names are property of their respective owners. 


Visit our web site 
www.rnbo.com 


SETUinEL 

Software Protection 


ALGERIA: AFAK (213) 41 85 61 
ARGENTINA: Agri-Aid. S A. (54) 1 8030536 
AUSTRALIA: LOADPLAN (61) 3 9690 0455 
BELGIUM/LUXEMBURG: E2S (32) 92 21 11 17 
BRAZIL: MIPS Sistemas ltda. (55) 11 574 8686 
BULGARIA: KSIMETRO (35) 9279 1478 
CHINA (East): Shanghai Pudong Software 
Park Electronics Company (86) 21 6403 1966 
CHINA (North): CS&S (86110 6217 7722 X2404 
COLOMBIA: Construdata (57) 1 622 6011 


CZECH REPUBLIC ASKON lnt‘1 (42) 2 3103 652 
EGYPT: ZEDAN-ADS (202) 248 8994 
GREECE: Byte Computer S A (301) 924 17 28 
GUATEMALA: Soft Corporation (502) 2 304006 
HONG KONG: AHabnk Tech Co (852) 2333 0626 
HUNGARY: Polyware Kft (36) 76 481 236 
INDIA: ANC Engineenng Co (91) 11 4615680 
INDONESIA PT Prcmptrade IntoScan (62) 21 375 166 
IRAN: GAM Electronics (98) 21 87 44 001 
ITALY: BFI IBEXSA SPA (39) 23 31 00535 


ITALY: Siosrstemi (39) 30 24 411 
JAPAN: Giken Shaft Co.. Ltd. (81) 52 972 6544 
JORDAN: CDG Engineering (96) 26 863 861 
KOREA: Genesis Technologies (82) 2 578 3S28 
LEBANON: Natnnal Group Cons (961) 1 494317 
MALAYSIA: Eastern Systems Design 
(M) Sdn Bhd (60) 3 241 1188 
MEXICO: irnpe* Comp.. $A de C V (52) 66 210 291 
MOROCCO: Futur 4 Soft (212) 2 40 03 97 


NETHERLANDS: introCom (31) 74 2430 105 
NEW ZEALAND: Soflwai* Images (64) 09 378 9790 
PERU: OpenSoft (51) 1 224 2125 
PHILIPPINES Mannasoft Technology 
Corporation (63) 2 813 4162 
POLAND: HITEX Sp 2 0.0 (48) 22 41 97 51 
PORTUGAL: COMElTA (351) 1 941 65 07 
RUSSIA: Multrsoft Int i (7 095) 186 35 84 
SAUDI ARABIA: ZEDAN (966) 2 665 1904 
SCANDINAVIA: Perico A/S (47) 2249 1500 


SINGAPORE: Systems Design PTE UD (65) 747 2266 
SOUTH AFRICA: SOFT5ECURE (27) 11 477 6053 
SPAIN: MECCO (34) 3 422 7700 
SWITZERLAND: 18V AG (41) 1 745 92 92 
SWITZERLAND: Safe Compaid SA (41) 2 421 5386 
TAIWAN: Evershine Tech (886) 2 8208925 
THAILAND: BCS Irtfl (66) 2 319 4451 
TUNISIA Soft Infomvatique Tech (2161 17 19 486 
TURKEY. BIMEKS, Ltd (90) 216 348 3508 
VENEZUELA: HRTM Oseis (58) 2 261 4282 






















Sophisticated real-time products need an OS designed 
for real-time work. By Vik Sohal and Mitch Bunnell 


A Real OS for Real Time 


evelopers of embedded and 
real-time products have often 
used homebrew kernels for 
their applications. The avail- 
ability of powerful 32-bit CPUs and 
increasing user expectations are driving 
embedded software solutions to resem¬ 
ble full-fledged computer systems pack¬ 
aged as special-purpose products. 

While embedded software gets more 
complex, shorter product cycles increase 
time-to-market pressures. The time issue 
has forced a strong emphasis on reusing 
software, rather than developing each 
embedded product from scratch. 

Because of these trends, embedded 
product vendors are turning to a com¬ 
mercially available real-time operating 
system, LynxOS by Lynx Real-Time Sys¬ 
tems. It provides a suitable operating 
environment for embedded applications 
in communications, networking, multi- 
media, and instrumentation. Its design 
emphasizes deterministic real-time per¬ 
formance, with desirable characteristics 
such as ROMability, modularity, and com¬ 
pact code required by such applications. 
With 90 percent of its code written in C, 
LynxOS is portable, and versions are 
available for the x86 family, the 680x0 
family, the PowerPC line, and SPARC. 

Design Coals 

The LynxOS kernel design process 
addressed the following goals: 

• Predictable response under all load 
conditions ensures that applications 
respond to external events in a pre¬ 
dictable fashion, regardless of what else 
the system is handling. It requires con¬ 
sistent and prompt scheduling of time- 
critical tasks and low system overhead. 

• High-performance OS facilities must 
execute quickly, with fast response to 
interrupts, to keep the system overhead 
low and predictable. 

• Memory protection makes applica¬ 


tions more reliable by ensuring that pro¬ 
grams don’t corrupt each other’s code 
and data, or even the OS’s code and data. 

• Modular architecture provides seal- 
ability so that the OS can be tailored for 
a wide variety of embedded applications. 


without sacrificing real-time perfor¬ 
mance. Key features such as TCP/IP, NFS, 
demand paging, and other extensions can 
be added or removed as necessary for a 
specific target environment. The Lynx¬ 
OS kernel can be configured to just under 
200 KB of code. 

• Compatibility with existing stan¬ 
dards such as Unix and Posix provides 
well-known APIs for programmers to 
work with and encourages code reuse. 

The basic design of LynxOS involved 
key decisions to achieve these goals. First, 
the entire kernel had to be preemptive 


and reentrant, so that time-critical tasks 
execute promptly. A time-critical task 
gets high priority so it always can pre¬ 
empt a lower-priority task, even while 
the latter uses a system service. The ker¬ 
nel’s reentrant code also lets this higher- 


priority task use system services, even 
when the preempted task has made iden¬ 
tical system calls. 

Second, the kernel supports multi¬ 
threading. Not only can user programs 
create multiple tasks at will, but device 
drivers and other kernel services can cre¬ 
ate their own tasks, which are called 
kernel threads. Kernel threads allow more 
effective scheduling of interrupt han¬ 
dling. That’s because certain code—such 
as network or disk I/O—that used to be 
part of an interrupt handler can now go 
in a kernel thread, scheduled so that it 



Thread Memory Contexts 


OS memory 


Kernel thread 




Kernel thread 


Contains system services, 
driver code, interrupt handlers 
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Both user programs and OS threads execute in 
their own protected memory spaces. 
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Core 

doesn’t interfere with real-time pro¬ 
cessing. You can, therefore, schedule 
time-critical user tasks to execute at a 
higher priority than a device driver’s ker¬ 
nel thread, so that these user tasks can 
respond rapidly to events. Global sched¬ 
uling of all threads, user and kernel, is 
based solely on priority. 

Third, LynxOS uses a processor’s page 
memory management unit (MMU) to 
provide each instance of a user program 
its own protected logical address space. 
The MMU also protects the kernel by 


Operating Systems 

A real-time 05 supports the real-time 
application’s ability to meet its timing 
deadlines. LynxOS makes this possible by 
providing fast context switching plus low 
system call overhead. This helps keep 
short the execution time of every task. 

The LynxOS interrupt system keeps 
short an interrupt routine’s execution 
time and even bounds the number of 
interrupts that can occur during the 
execution of a high-priority task. This is 
done by having the interrupt handler dis¬ 
able further interrupts from the device 


Task Scheduling 


Interrupt handlers 

AAAA 



Unix processes have dynamic priority levels. 
The OS changes them so that every process 
has fair access to the CPU. 


* 
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Interrupt handlers 


AAAA 
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Real-time scheduled 
tasks 


| thread | 

| thread | 

| thread ] 


LynxOS threads have static priority 
levels. This lets real time tasks respond 
promptly to events. However, low-priority 
tasks (such as a device driver) can 
temporarily inherit a higher priority to 
service a real-time task. 


A real-time OS schedules tasks by priority so that time- 
critical tasks respond promptly to events. 


placing it in a separate address space, as 
shown in the figure “Thread Memory 
Contexts” on the previous page. 

Last, instead of creating a proprietary 
API, the design team chose the Unix and 
Posix APIs, allowing a rich variety of Unix 
programs to be ported to LynxOS and 
offering a shallow learning curve for 
those programmers already familiar with 
the interface. 

Real-Time Issues 

In a real-time system, certain tasks must 
be completed within specific deadlines 
to respond to real-world events. For 
example, an embedded controller that 
adjusts the tension in a factory conveyor 
belt to compensate for a constantly 
changing load must respond promptly, 
or the belt may grind to a halt or break. 


before it completes. That device’s inter¬ 
rupts are reenabled only by a corre¬ 
sponding kernel thread that actually does 
most of the interrupt processing. This 
kernel thread’s priority is based on the 
priorities of the user threads that access 
the device. 

LynxOS contains no system-level tasks 
that must tun at higher priority than user 
tasks. This is possible because task sched¬ 
uling is interrupt-driven. There is no sin¬ 
gle task responsible for scheduling oth¬ 
er tasks. if the highest-priority task on the 


WHERE TO FIND 


Lynx Real-Time Systems 
San Jose. CA 
1408)879-3900 
fax: [408} 879-3820 
http ://w w w. Iynx.com/ 


system is a user task and it doesn’t release 
the processor, then nothing else runs. Of 
course, only tasks that must respond 
promptly or run fora short period of time 
should execute at very high priority. 

Multithreaded Model 

Although the Unix process model was 
used as a basis for LynxOS processes, all 
tasks under LynxOS are represented 
internally as threads. A “process” is 
really just one thread (or more) that has 
its own protected logical address space. 
Since a LynxOS process has its own mem¬ 
ory context, it is completely shielded 
from memory corruption by address 
errors in other processes, 

LynxOS uses the standard Unix process 
model for process creation, destruction, 
and manipulation. The key difference is 
that LynxOS threads execute strictly at sta¬ 
tic, user-set priorities, not at dynamic, 
varying priorities based on CPU execution 
or I/O blocking as with Unix. The reason 
for this is that the Unix model has a con¬ 
cept of “fair-share” scheduling. Process¬ 
es that perform lots of I/O and consume 
little CPU time are given the CPU more 
often (that is, their priority is raised above 
others by the OS) than are CPU-bound 
processes. This sort of dynamic priority 
manipulation would he disastrous in a 
real-time environment where no such pol¬ 
icy exists. In fact, scheduling in the ideal 
real-time environment is completely 
unfair Priorities are static and based strict¬ 
ly on time criticality of the tasks, as show n 
in the figure “Task Scheduling.” 

Just in Time 

With real-time designs becoming more 
and more ambitious every year, it has 
become necessary to use 32-bir proces¬ 
sors to provide the throughput required 
by these applications. Effective use of 
these processors demands rethinking the 
role the 05 plays In a design. LynxOS 
has been tailored specifically to deliver 
everything the 32-bir world offers with¬ 
out sacrificing real-time predictability. It 
also is compatible with System V and BSD 
Unix, and is Posix-complimn, so that soft¬ 
ware designers can use a familiar set of 
APIs and development tools to create 
real-ti me solutions. C3 


Vik Sohal works in technical sales at Lynx Real- 
Time Systems. You can reach him by sending 
e-mail to vlk@ly nx.com. Mitchell Bunnell is 
the chief technology officer at Lynx. You can 
reach him at mitch@lynx.com. 
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ROCKET FUEL FOR 
THE BUSINESS PROCESS 

Great businesses run fast. As fast as you can make 
obstacles disappear. That's why you need ABC Flowcharter 3 ^, 
it shows you your business. Clearly With diagrams that add 
a boost to vour entire business process. 

ABC Flowcharter is not just another drawing tool. It 
actually lets you relate charts to data, and automatically 
analyze the results. Unlike diagramming tools that hit the 
wall at the edge of the page, .ABC, Flowcharter is powerful 
It can diagram any process. Across any number of pages. 

No matter how complex.With lines that re-route automatically 
and shapes that drop into place. In fact, it's so powerful, 


it’s used as the engine for Process Model- the world's 
most advanced business simulation tool. 

ABC Flowcharter does the work, while you work 
on making your business run better. See for yourself. 
Pick up your copy of .ABC 
Flowcharter 6 today If you want 
even more graphics power, 
you'll find .ABC Flowcharter 
bundled in ABC Graphics Suite? 

Visit your favorite reseller, or 
call 800-428-8716 now: www.micrografx.com 
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Professional 
studio qualify video 
lor your PC t 


CO quality audio 
with perfect lip 
synchronization. 


Real-lime 

video-overlay, 


Optimal hard 
disk usage. 


High-speed 
video editing. 
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miroVIDEO DC30 PCI 
bus mastering provides 
the fastest dala rates 
(up to G MB/sec), 
the highest resolution 
(4:2:2 YUV TrueCoEor) 
with the best image quality 
(3.5:1 compression). 


miroVIDEO DC30 
integrates audio with 
video on a single 
board so you don’t 
miss a beat, 


miroVIDEO DC30 
displays lull-motion 
video directly on the 
PC monitor at all 
times. True WYSIWYG 
video during capture, 
edit and print-to-tape. 


miroVIDEO OG3Q has 
fully adjustable video 
resolution and 
compression settings 
to provide the best 
video quaiity in the 
space available. 



miroVIDEO DC30 


Professional digital video 
and audio editing system 

► PCI bus mastering technology, for the 
fastest data rates up to 6 MByte/sec. 

► On-board CD audio 

► Ready for Windows SB 

► Input and output for S-VHS, HiB, VHS, Videos 

► All standards: NTSC, PAL, Secant at CCIR 601 
pixel format and square pixels 


miroVIDEO DC30 has 
specialized hardware 
and world-class drivers 
to accelerate video 
editing software - j 
up in 10 times tastenvllh 
Adobe Premiere software 
during make movie” and 
■ preview edit” mode* 
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Networks 


Enhancements to the Internet Protocol let it support more addresses 
and handle Web functions. By William Stallings 


The New and Improved Internet Protocol 


ith the changing natu re of the 
Internet and of business net¬ 
works, the current Internet 
Protocol (IP)—the backbone 
of TCP/IP networking—is becoming ob¬ 
solete. Until recently, the Internet and 
most other TCP/IP networks provided 
support for relatively simple distributed 
applications, such as e-mail, file transfer, 
and remote access using telnet. 

Today the Internet is increasingly be¬ 
coming an application-rich multimedia 
environment, led by the overwhelming 
popularity of the Web. At the same time, 
corporate networks have branched out 
from using simple e-mail and file trans¬ 
fer applications to using complex client/ 
server environments. 

All these developments have out¬ 
stripped IP-based networks’ capability 
to supply needed functions and services. 
An internetworked environment needs 
to support real-time traffic, flexible con¬ 
gestion-control schemes, and security 
features. None of these requirements is 
easily met with the existing IP standard, 
known as IPv4. But the major driving 
force behind the development of a new 
IP standard is the stark fact that because 
of the current standard’s fixed 32-bit 
address length, the world is running out 
of IP addresses for networked devices. 

The Next-Generation 
Standard 

To meet all these needs, in July 1992 the 
Internet Engineering Task Force (IETF) 
issued a call for proposals for a next-gen¬ 
eration IP (IPng). A number of proposals 
were received, and by 1994, the final de¬ 
sign for this IPng emerged. 

A major milestone was reached with 
the publication of RFC 1752, “The Rec¬ 
ommendation for the IP Next Genera¬ 
tion Protocol,” issued in January 1995. 
RFC 1752 outlines the requirements for 
IPng, specifies the header formats, and 



highlights the IPng approach in the ar¬ 
eas of addressing, routing, and security. 
Other Internet documents defined details 


The IPv6 Packet Format 

Octets: 
40 


Variable 

Variable 

Eight 

Variable 

Variable 


i Variable 

, 20 (optional 
variable part) 

I Variable 


I"! Required IP/transport data 

O Optional IP data 

Q Next Header fields identify the 
type of data following the 
current header 



IPv6 header 

Y 

Hop-by-hop 
options header 


V 

Routing header 

7 Fragment header 

Authentication 

header 

^ Encapsulating 

security 
payload header 

r 

Destination options 
header 

TCP header 

Application data 


A fixed header size and optional 
special-function headers reduce 
router processing. 

of the protocol, which is now officially 
known as IPv6; these include an overall 
specification of IPv6 (RFC 1883) and sev¬ 
eral RFCs (1884, 1886, and 1887) dealing 
with addressing aspects of IPv6. 

IPv6 includes the following enhance¬ 
ments over IPv4. 


Expanded address space. IPv6 uses 128- 
bit addresses instead of IPv4’s 32-bit ad¬ 
dresses, which increases the address space 
by a factor of 2 96 . This enlarged space pro¬ 
vides room for numerous device address¬ 
es, even if they are allocated in an ineffi¬ 
cient manner. 

An improved option mechanism. IPv6 
places packet options in separate head¬ 
ers located between the IPv6 header and 
the Transport Layer header. It’s impor¬ 
tant that routers along the packet’s path 
don’t have to examine or process many 
of these option headers. This simplifies 
and speeds up router processing of IPv6 
packets compared to IPv4 datagrams. It 
will also make it easier to add new op¬ 
tions in the future. 

Address auto-configuration. This ca¬ 
pability provides for dynamic assignment 
of IPv6 addresses. 

Support for resource allocation. In¬ 
stead of using IPv4’s type-of-service field, 
IPv6 can label packets that belong to a 
particular traffic flow for which the send¬ 
er requests special handling. This aids in 
the support of specialized traffic, such 
as real-time video, where image frames 
must be delivered to a destination as rap¬ 
idly as possible. 

Security capabilities. IPv6 includes 
features that support authentication and 
privacy. 

The IPv6 Packet 

The basic unit of transfer in IPv6 is the 
packet, as shown in the figure “The IPv6 
Packet Format” at left. A packet typi¬ 
cally encloses a TCP segment, which in 
turn consists of a TCP header and TCP 
user data. IPv6 adds to this a fixed-length 
IPv6 header and a number of optional 
extension headers. The advantage of 
the multiple-header structure is that 
when optional IPv6 functions aren’t used, 
a streamlined packet can be sent. 

Each extension header is designed to 
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Networks 


provide support for an optional function 
(or a related set of them). The Hop-by- 
Hop Options header carries additional 
information that, if present, must be ex¬ 
amined by every router along the path. 
Thus far, the only defined option is the 
Jumbo Payload option, which is used to 
send IPv6 packets with payloads longer 
than 2 16 octets, or 65,535 bytes. 

The Routing header provides extend¬ 


ed routing, which is similar to IPv4 source 
ro uti ng. Thi s he ader co n ta i ns a 1 ist of on e 
or more intermediate nodes to be visit¬ 
ed on the way to a packet's destination. 

The Fragment header contains frag¬ 
mentation and reassembly information. 
In IPv6, fragmentation is performed only 
by source nodes, nor by routers along a 
packet’s delivery path. 

To take full advantage of the internet¬ 
working environment, a node performs 
a path-discovery algorithm that enables 
it to learn the maximum transmission 
unit (MTU) that’s supported by each sub¬ 
network on the path. With this knowl¬ 
edge, the source node fragments the pack¬ 
et for each given destination address. 
Otherwise, the source node limits all out¬ 
going packets to 576 octets, the minimum 


MTU size that each subnetwork supports. 

The Authentication header provides 
packer integrity and authentication. IPv6 
does not dictate a specific authentica¬ 
tion algorithm; therefore, a variety of ap¬ 
proaches can be implemented by differ¬ 
ent organizations. 

The Encapsulating Security Payload 
header provides privacy. Again, no spe¬ 
cific privacy algorithm is required, but 


the intent is that this header wil I provide 
support for end-to-end encryption. 

The Destination Options header car¬ 
ries optional information that, if present, 
is examined only by the packet’s desti¬ 
nation node. The format of this header 
is the same as that of the Hop-by-Hop 
Options header. 

The IPv6 Header 

The figure “What’s New in IPv6” above 
shows the IPv6 header and how it dif¬ 
fers from the IPv4 header. The new head¬ 
er is a fixed 40 octets long, compared to 
the IPv4 header’s 20 octets and variable- 
length options field. 

Some of the fields in the IP header, such 
as those related to fragmentation, are 
moved to extension headers in IPv6. Oth¬ 


What’s New in IPv6 


0 4 S 

16 24 

31 


Fhnv Label 


Payload length 

Hop Limit 
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Version | IHL | Tyne ol Service 

Total Length 

Identification 

Flags | Fragment Offset 

Time to Live | Protocol 

Header Checksum 

Source Address 

Destination Address 

Options + Padding 


While the IPv6 header is larger than IPv4 J s, it has 
fewer fields: this expedites routing. 


ers, such as the header checksum, have 
been abandoned. 

The IPv6 header fields include the fol¬ 
lowing: 

Version (4 bits). The IP version num¬ 
ber; the value is 6, 

Priority (4 bits). The priority value for 
this packet. 

Flow Label (24 bits). A host uses this 
field to request that a network’s routers 
perform special handling on the packet. 

Payload Length (16 bits). The length of 
the remainder of the IPv6 packet follow¬ 
ing the header, in octets. In other words, 
this is the total length of all the extension 
headers plus the TCP segment. 

Next Header (8 bits). Identifies the type 
o f heade r imme di ately f ol I owing die IPv6 
header. 

Hop Limit (8 bits). The remaining 
number of allowable hops for tills pack¬ 
et. The hop limit is set to some desired 
maximum value by the source and is 
decremented by I by each node that for¬ 
wards the packet. The packet is discard¬ 
ed if the Hop Limit count reaches 0. This 
is a simplification of the processing re¬ 
quired for IPv4’s time-to-live field. 

Source Address (128 bits). The address 
of the originator of the packet. 

Destination Address (128 bits). The 
address of the intended recipient of the 
packet. 

Although the IPv6 header is longer 
than the mandatory portion of the IPv4 
header (40 octets versus 20), it contains 
fewer fields (eight versus 12). Thus, rout¬ 
ers have Jess processing to do per head¬ 
er, which should speed packet routing, 

IP’s Progress 

With the technical details of die IPv6 stan¬ 
dard now set in stone, vendors can begin 
incorporating its capabilities into their 
product lines. 

As IPv6 is gradually deployed, die In¬ 
ternet and corporate networks will be 
able to handle more addresses, new func¬ 
tions, and new data types. This will allow 
the next-generation IP protocol to remain 
the foundation for networked applica¬ 
tions in the twenty-first century. □ 


William Stallings is a consultant, lecturer, and 
author of over a dozen books on data commu¬ 
nications and computer networking. This arti¬ 
cle is based on material from his most recent 
book , Data and Computer Communications 
(Prentice-Hall, 1996). You can reach him at 
http://www.slicire.rret/-ws/welcome,html 
or at ws@stiore.net. 
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Introducing Mega Monitor? 

I with 250 MHz video input bandwidth, 

1 BOO x 1440 @ 76 Hz anti a immMmmMgm 


30-115 KHz horizontal scan range, 



what else could you call it? 


ViewSonic 


Announcing the ViewSonic P8I5 21” (20 11 viewable) 
monitor. IPs the latest innovation from ViewSonic®, 

*' recognized leader in color monitor technology. 
.And it's a mega hit 

More cower to vou. 

Talk about unbelievable numbers: 
Resolutions up to 1800 x 1440 at a 76Hz 
refresh rate. A whopping 2 50MHz video 
input bandwidth. A horizontal scan rate up 
to 115KHz. And a 0.25mm dot pitch. 

All high water marks in the industry; 

It’s the new standard for high-end 
CAl) f document imaging and 
other precision-oriented applications. 

The text is the sharpest available today, 

The images are flicker-free, virtually 
eliminating eye strain. It displays more 
information faster than any monitor 
you've seen before and with BNC and VGA 
connectors you can easily switch between 
two separate systems, 

Compared to other monitors 

there is no comparison. 

After winning the Byte Spring '96 “Best 
of Comdex" and "Best of PC Expo 15 
awards, the performance is obviously 
rated the highest in the industry, but die 
price is not-it is a real mega value. It 
conies with AKAG" anti-reflection, anti- 



ViewSonic Professional Series 

Model 

P815 

P810 

PT810 

PT770 

17PS 

Dot/Aperture Grille Pitch 

0.25mm 

0.25mm 

0,30mm* 

0.25iinir 

0.25mm 

CAT Size/ Viewable 

21720.0' 

21720.0’ 

21720.0' 

17716,0" 

17716,0" 

Horizontal Scan Rate 

30-115 KHz 

30-95 KHz 

10-96 KHz 

24-82 KHz 

30-86 KHZ 

Video Input Bandwidth 

250 MHz 

200 MHz 

200 MHz 

135 MHz 

135 MHz 

Record mended 

1300x ]440 

1600x 1200 

1600 5! 120D 

1280x 1024 

1280 1 1024 

Resolution 

@ 75Hz 

@7GHz 

@77Hz 

@ 77Hz 

@80Kz 

MSRP" 

$2,1% 

$1,345 

$1,895 

$895 

$799 


* Aperture Grille 


glare screen coating, a limited 3 year warranty on 
CRT, parts and labor (the best in the business), and 
an optional Express Exchange" Service program 
that insures 48 hour replacements. 

If all this doesn’t convince you that the ViewSonic 
P815 is truly a "mega monitor/ 5 then seeing it 
certainly will Call (800) <888-8583 and ask for 
Agent 1246 for your nearest dealer, 



’i»r ViewSonic 


ftty m im Fan; 1909 609-7958 - Lai FaxSorii^ at (90$)869-,'313 #A-\w fe-Dfl-dffnand) Request Dots Ml 5- !Bl; PB1D-160. FT8>0-153- PT7HMS2: VPS-153 

htenal Ittp /Ziww.'^^com • Q19Q6 VewSonc Carroratkr * CaiporatE iwhes arc iraaemEfks am the property of ther rEspectne ccmpff*s * " NSHf as oi ftflLEi i99d Prices am specfranons suciect to diangawttnjf notce. 
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A new architecture designed for low-cost printers requires an 
inexpensive yet powerful processor. By Andrew Shaw 


How PrintCear Works 


dobe got its start with its Post¬ 
Script page-description lan¬ 
guage (PDL), a rich set of 
resolution- and device-inde¬ 
pendent graphics operators that assem¬ 
ble an image on the printed page. Its 
versatility and device-independence have 
made PostScript a standard on output 
devices ranging all the way from ink-jet 
printers to printing presses. 

However, PostScript’s very sophisti¬ 
cation makes it a big-ticket item on a low- 
cost printer. That’s because implement¬ 
ing the PostScript interpreter requires the 
equivalent of a separate computer inside 
the printer. If the small office/home office 
(SOHO) market is going to benefit from 
high-resolution graphics and text, a dif¬ 
ferent—yet affordable—printing tech¬ 
nology is necessary. 

Adobe’s PrintGear technology is a new 
printing architecture designed specifi¬ 
cally for low-cost, high-quality output. 
At the core of this architecture is a cus¬ 
tom chip, the PrintGear Imaging Proces¬ 
sor (or PrintGear processor for short). 
This processor supplies the performance 
required for high-resolution output, yet 
helps keep the overall cost of the output 
device low. 

PrintGear Coals 

The PrintGear design team faced two 
opposing goals. First, the printing archi¬ 
tecture had to offer high performance, 
great print quality, and unique features 
such as status feedback and cross-plat¬ 
form support. The second design goal ran 
counter to this: The technology had to 
be inexpensive. 

It quickly became apparent that 
achieving such ambitious goals would 
require a top-to-bottom redesign of every 
component involved in the printing pro¬ 
cess. This included the printer software, 
the printer firmware (the programs that 
execute in the printer), and the printer 


hardware itself. By using custom- 
designed hardware that places just the 
right amount of smarts into the printer, 
the team hoped to achieve the speed 
and quality associated with much more 


expensive printers. Also, the custom 
hardware would eliminate a number of 
parts in the design, thus keeping the 
printer affordable. 

Building a New Printer 

This custom hardware made it necessary 
to come up with a radically new design 
for the printer’s controller board. A 
printer controller board—which imple¬ 
ments that separate computer mentioned 
earlier—typically contains a processor of 
some sort to run the firmware programs; 
ROM to hold the firmware; and RAM to 
hold downloaded fonts, the page image, 
and working data. Then there’s the all- 


important support electronics for things 
such as memory and I/O controllers. With 
all this stuff, the controller board con¬ 
tributes significantly to the printer’s cost. 

PrintGear’s key innovation borrows 


the fundamental idea behind RISC 
processors and applies it to printing. RISC 
processors support only a small set of 
commonly used instructions, but those 
instructions execute at very high speed. 
The PrintGear Imaging Processor’s 
design resulted from analysis that showed 
that the most commonly printed SOHO 
documents use only a few basic imaging 
primitives. The engineering team opti¬ 
mized the PrintGear chip so that its hard¬ 
ware supports the high-speed rendering 
of these basic imaging primitives. Text, 
for example, is one of the most common 
basic imaging objects for SOHO printing. 
Adobe made a special effort to ensure that 
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PrintGear Imaging Processor Functions 


Marking engine 
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interface 



CPU 
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Highly optimized 


50-MHz 


rendering engine 




Adobe's processor implements high-speed imaging 
operations and system bus control signals. 
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this class of objects was rendered at the 
highest possible speed. As a result, the 
processor can render text at over 75 mil¬ 
lion pixels per second. 

Similarly, where RISC processors typ¬ 
ically have a very complete set of instruc¬ 
tions for common operations such as 
loading and storing data, the PrintGear 
processor has a complete set of raster 
imaging instructions needed for most 
printing tasks. For example, the chip pro¬ 


schematic to build an actual controller 
board. Since the schematic is based on the 
PrintGear processor, inexpensive ROM, 
RAM, and CPU can be used in the con¬ 
troller board's design. 

Because the PrintGear processor 
directly implements a large number of 
imaging operations, the PrintGear con¬ 
troller's firmware—which includes the 
Printer Control Language (PCL) inter¬ 
preter—fits in less than 256 KB. Adobe 


The PrintGear Printing Process 



Adobe completely revised the print architecture to take 


PrintGear architecture could be opti¬ 
mized to take advantage of it. The dia¬ 
gram 'The PrintGear Printing Process” 
at left shows how the other parts of the 
printing system work with the PrintGear 
processor. 

A print job starts when a user chooses 
the Print command. The operating sys¬ 
tem's graphics subsystem (Graphical 
Device Interface (GDI) in Windows, 
QuickDraw on the Macintosh} passes the 
application’s calls through to the Print- 
Gear primer driver. The PrintGear driv¬ 
er then converts these image object calls 
into PrintGear imaging operators. The 
result is a very compact page description, 
or display list. Typical objects represent¬ 
ed in the PrintGear display list include bit 
maps, characters, lines, simple geomet¬ 
ric shapes, and patterns. This page 
description is then transmitted to the 
printer using standard J/O mechanisms. 

Fast I/O rates are unnecessary for high- 
performance output because PrintGear 
print files are typically very small (about 
44 KB for a spreadsheet page). How¬ 
ever, the PrintGear controller is capable 
of accepting data at very high speeds (up 
to 200 KB per second) and still render the 
printed page on-the-fly. This ability to 
accept pri nt data at a wide range of speeds 
means that PrintGear printers can work 
in a variety of environments, including 
direct connection (serial or parallel), 
Macintosh LocalTalk connections, print¬ 
er-sharing devices, and networks. 


advantage of the PrintGear processor's features. 


vides direct hardware support for all 256 
Windows raster operation (ROP) calls. 

The PrintGear processor also handles 
a variety of other functions, such as RAM 
and ROM addressing, system riming, and 
parallel port I/O. For instance, the paral¬ 
lel port's 15 signal lines run directly into 
the processor, and are managed by it. The 
diagram “PrintGear Imaging Processor 
Functions” shows the main functions 
handled by the processor. Rolling all 
these functions into the PrintGear pro¬ 
cessor eliminated the number of support 
chips required on the controller board, 
thus reducing its overall cost. 

The PrintGear Controller 

To lower printer costs further and to 
maintain good performance, Adobe pro¬ 
duced a “reference system” schematic, 
dubbed the PrintGear controller, that 
supplies the remaining support hard¬ 
ware. The printer vendor uses this 


tuned its proprietary Memory Booster 
Technology for use with the PrintGear 
processor so that only 1 MB of RAM is 
necessary to support 600-dots-per-inch 
(dpi) printing. And because the PrintGear 
processor already incorporates so many 
system functions, a low-cost, 16-MHz 
Motorola 68ECOOO was sufficient for 
other CPU tasks. 

The biggest job the 68 EC000 chip takes 
care of is the built-in PCL 4.5 emulation. 
Since the 68EC000 runs the emulation 
with plenty of cycles to spare, it can also 
handle other housekeeping chores. Such 
jobs include display list preprocessing, 
page pi pe I i ni ng, aut o mati cal 1 y detect i ng 
the printer language, managing memo¬ 
ry, and relaying printer and job status 
back to the user. 

The Software Side 

Building so many functions into the Print- 
Gear processor meant that the rest of the 


The Plummeting Price 
of Printing 

Integration of the PrintGear processor 
into the PrintGear architecture means 
that the performance and quality for¬ 
merly associated with business-class 
printers retailing for around $800 can 
now be offered in a SOHO printer that 
sells for less than $500. It is noteworthy 
that the first PrintGear printer—theNEC 
Superscript H6Q—sells for around $499. 
It offers resolution of 600 dpi resolution 
and print speed of H pages per minute. 
(For our review of the Superscript 860, 
see “Quality Printing, Fast and Cheap” 
on page 47.) These performance gains 
and cost reductions result directly from 
the printer’s use of the PrintGear Imag¬ 
ing Processor and the new Adobe Print- 
Gear printing architecture. O 


Andy Shaw is a technical product manager in 
the Personal Printing Group at Adobe Systems. 
Yew can reach him at ashaw@adobe.com. 
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COMPUTING WITHOUT LIMI TS" 





Want A 486 Upgrade That Outperforms Intel? 
For $139 You Can put Kingston Inside. 


Making your 486 run like a Pentium* doesn’t take magic* 
It just takes a Turbo Chip™ and a little pocket change* 
lnstantly s you will have 5 x 86 clock-quadrupled 
technology chat will help your system run three times faster. And 
the TurboChip has all the power you need to run today’s demanding 
software, whether you have a 486-based DX2, DX, SX2, or SX 
system* So how does the TurboChip compare to Intel’s OverDrive®? 
Not only does the TurboChip beat the OverDrive in price, 



compatibility, and warranty, but in a recent study* it also outper¬ 
formed it* The TurboChip is designed with AMD's Am 5 x 86-P75 
CPU and upgrades with most IBM-compatible desktop systems. 
And since the TurboChip is a chipTor-chip replacement upgrade, 
it’s easy to install. Plus it preserves your system configuration* 
To find your nearest Kingston® distributor call us at (800) 251-9059, 
domestically or (714) 437-3334 
for international sales* 


Kingston” 

M. *.technouj6y corporation 


For more in/ormaiiOTi call us dam esri rally at (S0£J) 251 -9059, ar for imermitianal 



sates call ( 714 ) 437 -3334 or uisii our Web site: http://tiJtL!U^ kings ton.com/F-.htm 
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flmSxfli-PH 


Circle 141 on Inquiry Card (RESELLERS: 142). 

*Wtrkradi KM r Advanced Micro Dwfc**, \m ttngpmTedmalogy Cnpcntton. 176CC MwAqpeSrtns* fW u .n Valley, CA 9270S USA, (714) 435460Q. fw (714) 435-2699. O l<m Kingriiun Techmkf* Corporate, 
.All ri^ts reserved. KmRstun is a mastered trademark and Gamputing Without Limits and TurhoQilp are rraderinarks of King,run Technology Corporator All Cfber Ptgtsrcred rradcmarfo- are rt*i pHopercy qf rheir owners. 

























32-Bit Office Suite, Graphics 
and Internet Power for Windows® 95 


Corel® WordPerfect® Suite 7 on CD-ROM f redefines the office 
suite by adding powerful graphics capability and total Internet 
connectivity that fit the way you work today—perfectly. Powerful 
core application features, refined file management toots plus 
advanced Internet and graphics technology empower your 
business communications while increasing your productivity 
and optimizing workgroup collaboration. You'll discover how to 
finish faster with less effort, get the most out of Windows® 95 
and put the Internet to work for you. With all this and more, 
Corel* WordPerfect® Suite 7 is quite simply the smartest, most 
powerful, most versatile suite you can buy. 



Put the Internet to Work for You 

Take full advantage of the Internet with a powerful built-in 

Internet Publisher that lets you create and instantly view Web 

documents. Plus, convert files to and from HTML and link to 

specific information on the World Wide Web quickly, easily and 

effectively. 

Finish Faster with Less Effort 
Core applications share a consistent user interface and 
common tools such as Speller, Thesaurus, Grammatik* and File 
Manager to keep you ultra-productive. 

Make the Most of Windows* 95 
Work faster with full 32-bit applications—including support for 
long file names, multithreading, multitasking and OLE 2.0 in- 
place editing for optimum performance. 


t 3.5 inch disks and CD-ROM version also available. CD-ROM drive requeued Id hlxgss full set of applications, 
faetts and tltpail 3.5 inch disk* wntaiii Corel" WordPerfect" 7 module, 
f T Tdecomimininutinn. and irthcc charges may apply, depending on usage and local Lon. 
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The features speak for themselves: 

WordPerfect 7 

NEW Internet connectivity - link any text directly to an Internet file or file 
bookmark; convert Web files directly to Corel 1 WordPerfect* format, ready for use 
NEW Guidelines - let you change margins and columns directly on your page 
NEW QuickSpots - give you one-dlck access to formatting options and attributes 
for paragraphs, table cells and. graphics 

NEW Spell-As-You-Go - underlines words that might be misspelled so you can 
correct them as you type 

NEW QuickFonts - show you the last 10 fonts you've used, exactly the way they 
look in your documents, ready for reuse 

QuattroPro! 

NEW Internet connectivity - link any cell to an Internet file — Web, FTk HTTP or 
Gopher and receive automatic updates whenever you want stock quotes, 
exchange rates and more 

NEW Internet publishing - publish any Cord 1 * Quattro* Pro 7 Notebook as an 
HTML file 

NEW ©functions - more than 100 brand new ones for nearly SOO in total—give 
you even more analytical power 

NEW Quickl’ill - lets you fill in sequential or repetitive data instantly; and can 
even handle bi-directional and discontinuous ranges 





Presentations 7 

NEW Action Links - move from a slide to an Internet site or to other slides with a 

single dick for unparallded information access 

ACT Object and bullet animation - gives your slides added \m/M 

ACT Transition effects - choose from more lhan 100 effects including Fade, Roil 

and Spiral Away to text, graphics and slides 

ACT Pile importation - from Microsoft 06 PowerPoint®, Lotus* Freelance Graphics* 
and Harvard Graphics* files 

Plus Value-added Features and Applications! 


Business Graphics 

• CorelFLGW™ 3 for high-impact business graphics 

• 150 top-quality fonts 

• 10,000 clipart images 
Desktop Utilities 

• Sidekick" 95 - an innovative personal organizer 
+ Dashboard™ 95 - maximizes personal productivity 

Network and Internet Connectivity 

• AT&T WoridNer Service" software including Netscape Navigator 11 2.01 
Internet browser makes navigating the Net easy 

• Envoy"" 7 - a versatile electronic document publisher 
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Knowing how Java 's dynamic linking works can help you 
improve a program's performance - By Peter Way tier 


Better Java Programming 



I here's a certain irony in that 
Sun's java started life as an 
embedded programming lan- 
I guage, yet it now makes 
reusable and transportable code a reali¬ 
ty on the Internet, java applets are rela¬ 
tively small but powerful units of code 
that can travel across the network and 
link themselves to class libraries that 
reside on the host computer. However, 
this flexible linking mechanism exacts a 
price; It allows easy code m igration at the 
expense of performance. Optimizing 
compilers can boost the speed of Java 
programs, but you can help with judi¬ 
cious program design. 

The key to understanding the perfor¬ 
mance trade-off incurred by this dynam¬ 
ic linking mechanism is to study Java’s 
method invocations (object-oriented pro¬ 
cedure calls) in depth, Java has highly 


structured method invocations. If a pro¬ 
grammer invokes a foo C) method, the 
interpreter must determine the correct 
version of the foot) method to use. That’s 
because f oo() could be defined by the 
applet itself, or it might inheritfoo (J from 
the host computer's libraries or from 
another object downloaded off the Net. 

This situation differs from languages 
like C++, where a compiler scans the 
source code and resolves the correct 
method our of several. Then it embeds a 
pointer to this method within the gener¬ 
ated machine code. This static linking 
works weO for self-contained programs 
that run locally on only one machine. 
However, moving a program to another 
system requires copying all of the pro¬ 
gram, not just a portion of it. Also, if a 
new class inherits properties from an 
existing class, then the source code must 
be recompiled so that the linker can 
reevaluate all the method calls. Because 
Java's dynamic linking mechanism 
resolves the correct method at run time, 
it enables preexisting code modules to 


migrate to a new machine and link up 
quickly with the local code libraries. 

When a Java program is “compiled,* 
it is converted into bytecodes for inter¬ 
pretation on a hypothetical virtual 
machine (VM). Each computer runs its 


ow n VM implementation locally, and this 
Is where the dynamic linking happens. 
Four different bytecodes, as described by 
the Java VM specification, handle exe¬ 
cuting a method. Each bytecode applies 
to a different method type. The most 
common bytecode is known by the label 
IN VQKE_V IRTUAL, and it handles most 
method calls. The call is dispatched based 
on the run-rime (or virtual) type of the 
object that owns the method. 

Dynamic Links 

How does Java establish the run-time 
links with programs that have just come 


from the Internet? Objects in these pro¬ 
grams get loaded into a pool of constants 
located in memory. This pool, called a 
class constant pool, stores data constants, 
program bytecodes, class descriptions* 
and method descriptions. The textstring 


of each method's name, combined with 
extra information, is encoded and stored 
in a method signature table in the pro¬ 
gram’s constant pool. 

When the Java VM executes a program 
and encounters an I NV0KE_V I RTUAL 
bytecode, it pushes the method’s para¬ 
meters and a pointer to the object onto 
the stack. A 2-byte reference number fol¬ 
lows the IM V 0 K E_VI RTUAL bytecode, 

which the java VM uses as an index into 
the calling object's constant pool to 
obtain the method's signature. The VM 
uses the pointer on the stack to locate the 
target object's method table. It searches 


Java's Hot Links 


fwhdass ® Hie entry in tire har.dass 



invoke method in dess bar. ©The appropriate method 

signature points to the 
start of the method's code. 

Downloaded objects can link to other Java libraries dynamically 
and inherit or override their behavior. 
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this cable until ic finds a method block 
with the proper signature. This method 
block contains information as to the 
method’s type, how its call is setup, and 
where its code is located in memory (as 
shown in the figure “Java’s Hot Links” 
on the previous page). With the Start 
address of the appropriate method in 
hand, the Java virtual machine begins 
executing it and retrieves the arguments 
off the stack. 

The amount of indirection here is a 
product of compromise. The first 
indexed lookup into the constant pool 
is necessary in order to limit the size of 
the compiled code. Only 2 bytes are need¬ 
ed to specify the correct method, while 
searches based on a name string require 
both more storage as well as more cycles. 
The result is more compact program 
code, particularly if some methods are 
called frequently 

The second lookup is more compli¬ 
cated because the VM must locate the 
appropriate method for the chosen 
object. Unfortunately, the object-ori¬ 
ented nature of java means the compil¬ 
er can’t predict a method’s type when it 
runs. So, the VM uses the signature mech¬ 
anism to find the correct method in the 
class to execute. 

The Java VM does include a neat trick 
to optimize code at run time. If you call 
the function foot 3 repeatedly from 
inside the same method, only the first call 
goes through the elaborate lookup pro- 


Programming 

cess. Subsequent calls become much 
faster because the VM substitutes 
INYOVIRTUALJ3U1CK bytecodes in 
place of the IN V 0 K E_V IRTU A L bytecodes. 
The index bytes after this QUICK version 
are already decoded references to the 
method. The Java VM specification sug¬ 
gests that this optimization occur auto¬ 
matically on-the-fly, hut different Java 
implementations might approach this 
differently. 

Speed Tricks 

It should be clear that the dynamic links 
established for methods in a Java pro¬ 
gram are much more involved than for a 
statically linked language likeC++. The 
overhead for switching the processor 
state between functions is still one of the 
biggest problems for compiler writers 
to tackle, and the standard solution to 
reduce this overhead is method miming. 
That is, a method’s instructions are sim¬ 
ply copied and pasted into the calling 
method so they replace the method call. 
AH the overhead in making the method 
call—the pushing and popping of the 
stack, and the table searches used by the 
dynamic linking mechanism—disappear. 
The downside is that all the inlined code 
results in code expansion. 

While method miming is a good opti¬ 
mization tool for Java programs, you 
often can’t use it in general circum¬ 
stances. Imagine that a class has a method 
foot) that is called by another method, 


Method Inlining 

// Example of standard method calls and method Inlining 
cl ass Rectangle] 

double length: // The length of the rectangle, 
double height: //Its height, 

double FindAreat) ] 

return 1 ength*height; 


double FindPaintCostC) I 
int area; 

area = FlndAreaO; 
return area*4; 

// Cost is 4 times the area. 

1 

final double FindPaintCostlnline() 1 
int area; 

area = 1ength*width; 
return area*4; 

// Cost is 4 times the area. 


barC). At compile time, there may be no 
other subclasses that replace foot), so 
it would be perfectly fine to inline the 
instructions for foo( ) inside of ba r ( ). 
But Java is flexible enough so that anoth¬ 
er subclass could come along later and 
override foe O. The Java compiler must 
be ready to deal with these situations, so 
no inlining can take place. 

Java’s designers realized this flexibili¬ 
ty would have an impact on performance, 
so they provided a keyword that allows 
you to forgo this flexibility. If you declare 
a method final, you indicate to the com¬ 
piler that no other subclasses will try to 
define their own version of die method. 
When the compiler knows this, it can 
mime processes. Any attempt to override 
a f i nal method generates a compile- 
time error. 

If you write Java code, you should 
make liberal use of the final keyword. 
Many programmers use short methods 
because it makes their code more read¬ 
able. Unfortunately, this can significant¬ 
ly increase the execution time because of 
a method’s cal ling overhead. The final 
keyword eases the burden. 

The code fragment in “Method In lin¬ 
ing” (below left) shows a sample class 
called Rectangle. In this case, the final 
keyword isn’t used, so the Java compiler 
can’t inline the code for F 1 ndA rea C) into 
FindPai ntCost( 3. If it did, the result 
would look like the function Fi nd - 
Pa i ntCostlnl i net 3. While the result 
is that the method can’t be optimized, it 
means you can override the behavior of 
Fi ndArea ( 3 in the future (to calculate 
the area of a cylindrical tank, for exam¬ 
ple). The trade-off, then, is either better 
performance or code flexibility. You must 
decide which is most important to the 
program’s operation in that situation. 

Although Java looks very similar to 
C++ on the surface, the language is 
intended to be used differently than con¬ 
ventional programming languages. What 
might work for a C+ + program can 
impair performance in a Java program. 
A Java program with many small meth¬ 
ods can hamper performance due to the 
method-calling overhead. Armed with 
this knowledge and the final keyword, 
you can improve the performance of 
your Java applets, □ 

BYTE consulting editor Peter Wayner's book 
Java and JavaScript Programming will be pub¬ 
lished by A P Professional You can reach him 

at pcw@acce55.digex.net 
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Taking Connectivity 
to Its limits 



vGain H-PIPE 


Advanced Features: 

* Supports ITU' V.34 

* Up to tt5,200 bps throughput with MNP 
5 and V.42 bis 

* G3 Fax Compatible 

* Windows 95 Compatible 

* Extended AT Command Set 

* Diagnostic Toting, Remote Configuration, 
Password Protediori, and Automatic Callback 

* Memory for Four Phone Numbers 

* Call Progress Display 

* Other Fax Modem Such as Internal, 
Pocket and PCMCIA 

* PTT Approvals in Over 30 Cuntries 



fSDN TERMINAL ADAPTER 

Advanced Features: 

* Basic Rate ISDN Access 

* Two Analog Ports Supported 

■ High Speed V.24 Data Port up to 
115.200bps 

* Asynchronous-to-Synchronous 
PPP Conversion 

* V.12Q and V.110 Rale Adaptation 

* X.25 on D Packet Data Application 

* Multiple Subscriber Numbenng{MSN) 

* Calling Line Identification Security 

* Easy4o-Conflgure AP Supported 

* 10 LED Status Indication 

(£ 


Subscriber Line Digital Multiplexer 

Advanced Features: 

■ Optional Network Management System 

* Low Power Consumption 

■ No Remote Battery Needed 

■ Flexible Alarm System 

1 High Voice Transmission Quality 

* Fax and Modem Channel Quality 

■ Easy Maintenance 

‘Freely Mix 1+1,1+3 and 1+7 in COT 


HDSL Transport StjsLeirt 

Advanced Features: 

* Low Cost HDSL Transmission Technology 

* Repeaterless El / T1 Service, Connects at 
Distances Up To 6 KM (El) / 7.2KM (T1 ). 

* Modular Design, Easy Installation and Maintenance. 

* Fiber Optic Quality Over Existing Copper Cable 
Multiple Interface Options, 

* Network Management System for Remote 
Monitoring. 


Circle 729 on Inquiry Card {RESELLERS: 730). 



E-TECH, INC. 

30, R&D Road 2, Science-Based Industral Park, Hsin-Chu,Taiwan, R.O.C. 
TEL: 886-35-774991 * FAX 886-35-777751 internet: http//www, e-tech, com, tw 
E-Maif:service @ mi .e-tech.corn ,tw 









































With tip to eight hours' battery life* 
and full multimedia desktop perfor¬ 
mance, the Millennia TransPort™ puts 
compact, no-compromise computing 
where you need it. 


W ith its exclusive FlexOpt dual bay modular 

design, the Micron* Millennia TransPort lets you 
mix and match devices for a variety of customized choices. 
Drop in a modular CD-ROM drive. Add a second intelli¬ 
gent modular lithium-ion battery or a second 1.2GB hard 
drive to boost productivity. And there’s built in flexibility, 
with features like Microns innovative Pick-a-Point™ sys¬ 
tem offering touchpad or pointing-stick operation, and an 
infrared port for walkup, wireless printing from compati¬ 
ble printers. Top it off with the industry’s best warranty 
and you have the ideal portable computing solution, 

oooo 


3.5" floppy drive 


Second lithium 
too battery 


8X CD-ROM 


Second 
hord drive 





MILU 

Already a winner of two 
Millennia products, Mic 
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PI 33 

ditors' Choice awards for 
third with our Millennia 

MAGAZINE 

EDITORS’ 
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Transport in the August 1 996 edition of K magazine ■ 


TM 



0 5-year limited warranty an microprocessor and main memory 
0 3-year limited ports-only syslem warranly 

0 1~, 2- or 3-yeor optional urate service agreement for all desktop systems 
0 30 days of free Mkron -supplied software support 
0 30-day maney-back policy 
0 24-hour tedinkd support 
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Millennia TransPort PI 33 


16MB EDO memory {48MB mox.) 

12.1" active motrix color display, 800 x 600 
1.2GB removable bard drive 

Busirceis lease $150/month 



32MB EDO memory (48MB max.) 

Motorola 11 ' Montana 28,8 fox/modem 
12.F active matrix color display, 800 x 600 
1.2GB removable hard drive 
2nd lithium-ion battery 



Business lease Si 63/mo nth 


Standard Features 

• 133MHz Mobile Intel Pentium* processor 

• Intel 430MX PCI chipset 

• 256KB12 pipeline burst cache 

• 16MB EDO memoiy [48MB mox.) 

•8X modular CD-ROM drive 

• PCI graphics accelerator, 1MB EDO memory 

• Picb-Poiaf dual pointing devices integrate 
hath pointing stick end touchpad 

• Removable EIDE bard drive (1.2GB max.) 

• 3.5* modular floppy drive 

• Intelligent modular lithiurrHon battery 
■ 1 tbit stereo sound 


• Built-in sterea speakers and microphone 

• ? Type II or one Type III PCMCIA slots 

• S-Video and NTSC video-outputs 

• Headphone, microphone end linein jocks 

• 2 infrared ports: one front, one hock 

• Parallel, serial, VGA and 2 PS/2 ports 
•Dimensions: 11.7" x 9.4“ x 2.0', Weight: 6.9 Ibs.j 
•Samsonite® nylon currying case 

• Microsoft* 1 Windows® 95 and MS* Plus! CD 

• Microsoft Office Pro 95 and Bookshelf 8 95 CDs 

• Kensington" security lockt 

• 5-yeor/3yeor Micron Power 51 limited warranty" 

| fi.¥ lbs. iiriudE iy floppy and m battery 
\ Lock seaue* bath M&niii ImM end MiunDcd' 


With 150MHz Pentium processor.odd S200 

With 2nd 1,2GB removable hard drive .add $59? 

With 2nd 2.0GB removable hard drive .add $699 

With 16MB DIMM module upgrade .add $349 


M 


T'.dllrvr bum Canaria 

800-7Q3-I758 


Mfttf from Mcifcu 

95^00-708-1755 



Pentium 


Designed for 


Microsoft 8 

Windows*95 



Ufa J 


llfp lM 


Stellar 


E Tnllfew Imrn Pueno Rico IrtiEraadana] Saio Intnnatincm] Fai 

300-703-1756 208-893-8970 W 208-393-7393 

)Q L Kordwr Rrad, Nampa, ID 83687 • NUm-FH fam-lOpm Sat Jcm-ipm (JIT) lirtenralMnd Spfe Hours Mon-Fji fem-Jpnr (IT) 
2DB-B93-3^31 • Fnr Mmm * Purchase Order Ftu 208-E93-8992 * Techniwl Support Avdubk 14 Huun / 7 Dtp 
Ttthtiicd Support f until; i$£hsuppcci.mti#mitroR .t&oi 

996 Micron Electronics, ln&. All rtghrt& reserved. Micron Electronics, is not responsible lor omissions or 
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rporatHHi. MiornSorft, Windows and (he Windows logo are regislered trademarks and 1 Windows NT is a 
demarit of Microsoft Corporation-. All older service marks, trademarks and regislered trademarks are the 
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Building a WAN with Cable Modems 

Three schools in Palo Alto, California, share T1 access to the Internet over 
a WAN that uses the local cable TV system as its highspeed backbone. 


Break the 
Bandwidth 
Barrier 

New high-speed modems that operate 
over cable TV networks and 
ordinary phone lines will give an 
unprecedented amount of affordable 
bandwidth to everyone. 

By Tom R. Halfhill 


Palo Alto Coble Co op Head*End 



Extending a WAN with Cable Modems 

A hospital system in Huntsville, Alabama, is using the local cable TV 
system to extend its fiber-optic WAN to more than 200 doctors 
throughout the metropolitan area. 




I magine that you could buy a desktop computer 
with a 15,000-MHz processor, 1600 MB of RAM, 
and a 1G0-GB hard drive for less than $20. Sure, 
you could run Word a little faster and recalcti- 
1 late wall-size spreadsheets in the blink of an eye. 
However, the real impact of that much power at such a break- 
through price would he almost impossible to predict, because 
it’s the kind of breathtaking leap that spawns new applications 
that weren’t thinkable before. 

On-line bandwidth is on the verge of making just such a 
leap. The mythical system described above is about 100 times 
faster than today’s PCs at one-hundredth the cost, and that’s 
approximately the price/performance advantage that a new 
generation of broadband modems will deliver over existing 
phone lines and cable TV networks. Compared to the latest 
analog modems, it’s a quantum leap in affordable bandwidth 
that spans two orders of magnitude for about one-hundredth 
the cost of a T1 dedicated phone line. Never before in the his¬ 
tory of computing has there been such a jump. Microproces¬ 
sors grow about twice as powerful only every 18 months, and 
analog modems are only about 10 times faster than they were 
20 years ago. 

This comes not a minute too soon. The Internet boom has 
exposed the soft, white underbelly of the Net: agonizingly slow 
access through traditional analog modems. The supposed 
savior of the Internet is an unlikely hero: a squat, little box 
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Medical Mall 
(ambulatory care center} 


Ethernet UN 
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Ethernet LAN 


Palo Alto 
high school 



c= £5 :ra 


Ethernet LAN 


Walter Hays 
elementary school 



Ethernet LAN 



These are trial speeds. Production versions of 
the Com21 modems will support 30 Mbps 
downstream and 2.6 Mbps upstream. 
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Break the Bandwidth Barrier 


Inside a Broadband Modem 

Downstream path 


Tunes Input to Converts 

6-MHz channel modulated signal 

^between 54 and 750 MHz. into digital bit stream. 


Receives signal 
from network 


To cable 
network' 1 



Demodulator ait 
A/D converter 


Sends packets 
to computer. 



Network 
protocol layer 



Reassembles t 
bit stream rnto 
Ethernet packets. 


To phone 
network 


Sends signaf 
to network. 


To 
PC 

lOBase-T 

v Prepares connector 

Ethernet packets 
for modulation.* 1 '* 


| Tunes output from 
5 to 42 MHz. 


Modulator and 
D/A converter 


Converts digital data 
into modulated signal. 


"Cable modems only. 

'ADSL modems only. 

Some modems convert Ethernet packets into ATM cells or other formats. 


Broadband modems have a lOBase-T port to help PCs handle sky- 
high speeds and to obviate the need for special protocols and drivers* 


called a cable modem* Put this between a 
computer and the cable TV network, and 
suddenly you have access to Ethernet-like 
transport speeds. 

But it's not time to party with the cable 
guy yet. Sure, some power users will get a 
packet rush from these devices, but many 
obstacles stand in the way of this revolu¬ 
tion, not the least of which are the perfor¬ 
mance bottlenecks that lurk deeper into 
the Internet along the backbone and 
among myriad servers. Even if the cable 
modem industry overcomes its lack of 
standards and proves better than alterna¬ 
tives like the telephone companies' broad¬ 
band contender, Asymmetric Digital 
Subscriber Line (ADSL), bottlenecks may 
just be pushed further upstream. This rev¬ 
olution is going to take at least five years 
to complete. 

Nonetheless, the immediate result of 
the new generation of modems will be 
Internet access at broadband speeds of 1 
to 5 Mbps for less than $40 a month. The 
long-term impact is an open question. At 
a minimum, broadband modems will shat¬ 
ter the boundaries between local and re¬ 
mote network resources, bringing the 
Internet and the World Wide Web as near 
to your PC as a LAN server. Webmasters 
will be able to build spectacular multime¬ 
dia Web sites. Businesses and schools will 
inexpensively link their remote LANs into 
high-speed WANs without leasing expen¬ 
sive dedicated phone lines (see the figure 
B u ilding a WAN wi th Cable Modems” on 
page 68). Videoconferencing could finally 
become real. 

Broadband modems might even 
change common notions about comput¬ 
ers. Users who are conditioned to mea¬ 
suring computer power in terms of mega- 
hern and megabytes are just beginning to 
grasp the importance of on-line band¬ 
width. In the next decade, bandwidth 
could exert more influence over the evo¬ 
lution of computi ng than the ascent of CPU 
cycles and memory capacity. Is a computer 
fundamentally a computational machine or 
a communications device? Is it only a PC, 
or is it also a network computer? Is it a lux¬ 
ury item or a modern necessity? 

In the shortterm, however, broadband 
modems may instead cause you some 
problems. For the first time, the bandwidth 
bottleneck won’t be the modem on your 
desktop; it will move somewhere further 
up the pipe. Some experts warn that i f the 
rest of the infrastructure doesn't keep up, 
the Internet could eventually bog down 


under the traffic or collapse altogether. 

Perhaps the only thing that's certain is 
that a windfall of cheap bandwidth will 
seal the fate of un wired PCs. Already, users 
who can't reach a LAN or the Internet are 
the exception in businesses and schools. 
They're cut off from the convenience of 
e-mail, isolated from the community of 
newsgroups, and excluded from what are 
fast becoming the world's largest and most 
accessible libraries of human knowledge. 
Soon, a computer that has no access to net- 
work resources will seem like a disem¬ 
bodied brain in a jar. 

Copper vs. Coaxial 

Broadband modems aren't important just 
because they're fast; they're also note¬ 
worthy because they work on existing 
communications networks. There are two 
general types of broadband modems, one 
for each type of network. It's not yet clear 
which network will dominate broadband 
communications or if both networks will 
share the pie. 

On one side are the telephone compa¬ 
nies (telcos, or RBOCs, for Regional Bell 
Operating Companies). They rule over a 
massive network of 600 million phone 
lines that's been under construction since 
Alexander Graham Bell invented the tele¬ 
phone in the 1870s. They're betting on 


ADSL. ADSL modems can pump data at 
rates as fast as 9 Mbps over the existing 
twisted-pair copper phone wiring. 

Opposing the telcos are the cable TV 
companies (cahlecos, or MSOs, for multi¬ 
ple system operators). They command a 
smaller but still impressive network that 
dates from the i 960s and covers 90 percent 
of U.S. homes. They're betting on cable 
modems, which attach a computer to the 
coaxial-cable TV network at simi lar mega¬ 
bit speeds. 

Broadband technology is a genuine 
breakthrough because today *s narrow- 
band mode ms are hitting a brick wall. The 
latest analog modems work at 33,6 Kbps, 
a modest 16 percent improvement over 
28,8 Kbps, You'll get that top speed only 
with a pristine connection, and it's just 
about the limit of what's possible on a 
voice-grade analog phone line, which is 
also known as the plain old telephone sys¬ 
tem (POTS), POTS has only 3,3 kHz of 
bandwidth. A 33.6-KbpS modem transmits 
nearly 11 bits of data per hertz. This is a 
remarkable technical achievement that 
approaches the theoretical limit, (Broad¬ 
band modems typically manage fewer than 
2 bits per hertz.) 

ISDN seems like the next logical step, 
but let's put it into perspective. Basic 
Rate ISDN carries 56 or 64 Kbps per 
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The Bandits of Bandwidth 

Most of the potential downstream bandwidth available to broadband modems 
is siphoned off by the limitations of Ethernet, miscellaneous bottlenecks inside 
your computer, and-with cable modems-ottier users in your neighborhood. 


Theoretical 
broadband speeds 


Cable = 30 Mbps 

Cable networks deliver 
about 30 Mbps per 
channel. It is shared by 
everyone on the same 
channel. Overhead from 
communications 
protocols and forward 
error correction claims 
another 10 percent of 
this total. 


ADSL = 9 Mbps 

ADSL is slower than 
cable, but bandwidth 
isn’t shared by anyone 
else. 


— Bottlenecks — 



Bottleneck 10 Mbps 

Most broadband modems 
connect to computers 
through a lOBase-T 
Ethernet port 

4 

i 

Bottleneck 3 Mbps \ 

The network interface \ 
card, Ethernet protocol 
stack, CPU, OS, and 
peripheral bus further 
reduce throughput. 


Real-world 

speeds 


But even a measly 
1.5 Mbps is more 
than 50 times 
faster than a 28.8- 
Kbps analog 
modem, 12 times 
faster than Basic 
Rate ISDN, and 
equal to a digital 
T1 line that costs 
thousands of 
dollars per month. 


B-channel, which is only about twice as 
fast as the latest analog modems. You can 
get as much as 128 Kbps with an ISDN 
modem that combines the two B-channels, 
but these middleband speeds aren’t 
enough to propel on-line communications 
from the ASCII age into the future. Tomor¬ 
row’s Web will be a lively and bandwidth- 
hungry world of streaming video, real¬ 
time audio, wide-area videoconferencing, 
Java applets, and 3-D Virtual Reality Mod¬ 
eling Language (VRML) environments. 

Won’t ISDN get faster, repeating the 
steady progress of analog modems? It’s not 
likely. ISDN’s inefficient baseband modu¬ 
lation wastes bandwidth, and significantly 
changing ISDN would be like reinventing 
ADSL. Thus, ISDN is merely a small step 
toward the ultimate destination. 

Beyond Basic Rate ISDN are a number 
of higher-speed data-grade lines the telcos 
offer: Primary Rate ISDN (which bundles 
up to 24 Basic Rate B-channels to yield 
1.5 Mbps), frame relay (56 Kbps to 1.536 
Mbps), T1/DS1 (1.544 Mbps), DS2 (6.312 
Mbps), Switched Multimegabit Data Ser¬ 
vice (SMDS)/DS3 (56 Kbps to 34 Mbps), 
STS-1 (51.840 Mbps), and others. There are 
also ADSL-like technologies, such as high- 
bit-rate digital subscriber line (HDSL), 
which usually require multiple twisted 
pairs to deliver megabit speeds. 


Even more-enlightened telcos charge 
heavily for this bandwidth. Pacific Bell— 
an aggressive marketer of digital subscriber 
lines in Silicon Valley—charges $525 to 
more than $6400 a month, depending on 
the service, plus installation fees ranging 
from $2000 to $6500. Some telcos charge 
more. Clearly, these are not affordable 
solutions for most businesses, schools, and 
home users. 

What about wireless? Some alterna¬ 
tives look interesting. DirecPC, from 
Hughes Network Systems, is a close cousin 
of DirecTV. The PC version transmits data 
from a geosynchronous communications 
satellite directly to a 24-inch dish antenna 
connected to your PC. The result is a highly 
asymmetrical network: 400 Kbps down¬ 
stream. A standard analog modem car¬ 
ries upstream messages, so the maximum 
speed is 33.6 Kbps. The speeds are well 
short of what cable modems and ADSL 
offer. 

Another broadband wireless option 
will be local multipoint distribution ser¬ 
vice (LMDS). This is a two-way digital 
broadcasting system that uses ground- 
based transceivers, not satellites. Unlike 
DirecPC, LMDS isn’t available yet; it 
requires a huge chunk of RF spectrum that 
the U.S. government is expected to auction 
this fall. It’s not clear yet who will buy 


this spectrum or how much they will pay, 
but it will be expensive. End users will need 
a special LMDS modem that attaches to 
an Ethernet port, which limits maximum 
bandwidth to 10 Mbps. 

Both wireless alternatives require com- 
pletely new infrastructures. Also, new 
wireless services must compete for a dwin¬ 
dling share of unallocated and extremely 
valuable broadcast spectrum. Meanwhile, 
there’s virtually no limit to the amount of 
cable that the telecommunications indus¬ 
try can install if demand warrants. 

Of course, cable modems and ADSL 
have their drawbacks, too. Some vendors 
brag about data rates “1000 times faster” 
than analog modems. As we’ll see in a 
moment, actual performance varies quite 
a bit, for a wide variety of reasons. The 
bandwidth isn’t equally apportioned, so 
there’s more data flowing downstream 
(from the network to the user) than up¬ 
stream (from the user to the network). 
Also, the telecommunications industry 
tends to gloss over the infrastructure 
upgrades it will inevitably face when 
deploying these technologies on a mass 
scale. 

The fact is, neither ADSL nor cable 
modems are quite ready for prime time. 
Standards are shaky or incomplete, so 
modems from different vendors often 
can’t talk to each other. Compared to ana¬ 
log modems, prices are relatively high 
(about $500). Only about 10 percent to 15 
percent of the U.S. cable network can han- 
dle two-way traffic at megabit speeds. 
Business models are in flux because no¬ 
body knows just how much demand to 
expea. 

Nevertheless, neither technology is 
vapor. Both types of modems are available. 
Numerous trials prove beyond a doubt 
that they work. In some cases, the trials are 
tantamount to actual deployments. 

In 1997, standards will coalesce; man¬ 
ufacturers will drive down their costs and 
begin turning the modems into commod¬ 
ity products. By late in the century, spread¬ 
ing infrastructure improvements will make 
broadband modems available to millions 
of users. “ We’re looking at a five-year time 
frame,” says analyst Larry Yokell, presi¬ 
dent of Convergence Industry Associates 
(Boulder, CO). 

Too long to wait? Remember, we’re 
talking about a historic leap in the distri¬ 
bution of bandwidth. Even by the most 
optimistic projections, the concurrent 
progress of microprocessors, memory 
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chips, and mass-storage devices won’t 
come close. You might even hook up a 
broadband modem to the same computer 
you’re using now. 

How They Work 

At first glance, broadband modems super¬ 
ficially resemble analog modems. They 
interface your computer to an external 
network and communicate with a com¬ 
patible modem at the other end of the 
line by converting digital data into mod- 
ulated RF signals. Likewise, they receive 
modulated RF signals and convert them 
back into digital data. These basic func¬ 
tions are common to all modems (see the 
figure “Inside a Broadband Modem"). 

What makes broadband modems so 
much faster is that they exploit a much 
wider swath of spectral bandwidth. Ana¬ 
log modems are limited to only 3,3-kHz 
POTS. By comparison, cable modems use 
the bandwidth of an analog TV channel, 
which is 6 MHz wide for NTSC and 8 MHz 
for PAL, Wider frequency exploitation 
translates into theoretical speeds of 8.448 
Mbps and 30 Mbps for ADSL and cable 
modems, respectively. 

These sky-high speeds would quickly 
overwhelm a computer’s serial port. Con¬ 
sequently, most broadband modems 
req uire a l OBase-T Ethernet port. This also 
makes it easier to hook up a broadband 
modem, because it doesn’t need special 
protocols or drivers—any standard Ether¬ 
net stack will do. From the computer’s 
point of view, it’s on an Ethernet LAN, 
not a special network. 

The network interface card (NIC) sends 
Ethernet packets to the modem. The 
modem modulates the data and transmits 
ir over the phone line or coaxial cable to 
the receiving modem at the other end of 
the connection. In the opposite direc¬ 
tion, your modem converts the RF sig¬ 
nals it receives back into Ethernet pack¬ 
ets before sending them to the Ethernet 
card in your computet. 

Some broadband modems send mod¬ 
ulated Ethernet packets over the phone or 
cable network. Others convert the Ether¬ 
net packets into asynchronous transfer 
mode (ATM) cells or proprietary-format 
packets before modulating the signal. This 
lack of standardization is one reason why 
modems from different vendors usually 
aren’t interoperable today. (For cable 
modems, the modulation schemes aren’t 
standardized, either.) You need the same 
vendor’s modem at each end of the line 
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to communicate. It’s as if you would need 
a different analog modem every time you 
change Internet service providers (ISPs) or 
move to an area that’s served by a differ¬ 
ent telco. 

This sorry situation probably won’t last 
long. Several industry groups are working 
on interoperability standards to allow ven¬ 
dors to mass-produce broadband modems 
as low-cost commodity products. Even¬ 
tually, both types of broadband modems 
will probably standardize on ATM as the 
network transport protocol and will dis¬ 
pense with 1 OBase-T connections in favor 
of internal cards that plug into expansion 
slots. Eventually, some PCs (and especially 
network computers) will integrate a 
broadband modem as a condensed chip set 
on their motherboards. 

“1 think we can get pretty close to one- 
chip digital signal processing with this 
thing," says jack Guedg, director of 
National Semiconductor’s multimedia 
systems strategic marketing segment. 
“That will drive down the price of cable 
modems tremendously But that won’t 
happen until we’ve got large volumes 
and industry standards.” 

In the meantime, almost all cablccos 
and some telcos arc supplying modems 
to subscribers as part of their broadband 
service. Therefore, you won’t get stuck 
with an obsolete modem. A monthly sub¬ 
scription fee of $30 to $40 will probably 
include the lease of a modem and unlim¬ 
ited Internet access. That’s only $ 1 0 to $20 
more than what most users are paying 
today for flat-rate access to the Internet 
at narrowband speeds. In most areas, mid- 
dleband ISDN is a much more expensive 
option. 

Your Mileage May Vary 

What you don’t get with ADSL—and par¬ 
ticularly with cable modems—is an easily 
quantified amount of throughput. Real¬ 
istically, you can expect 1 to 5 Mbps down¬ 
stream and something less upstream. 
However, your actual throughput will 
va ry acco rd i ng to a d i zzy i ng n u m be r of fac¬ 
tors. These include the following: oddities 
in the cable and phone networks, asym¬ 
metric frequency allocations, unpre- 
dictable line noise, the speed of your com¬ 
puter and its Ethernet interface, and, with 
cable modems, the number of other peo¬ 
ple in your neighborhood who are on-line 
at the same time (see the figure “The 
Band its of Bandwidth”), This isn’t the case 
with ISDN, dedicated phone lines, and— 


How They 

Stack Up 

Gable modems 

30 Mbps 

ADSL modems 

9 Mbps 

DS2 

6.312 Mbps 

T1/DS1 

1,544 Mbps 

ISDN PRt 

1,5 Mbps 

Frame relay 

56 Kbps to 

1.536 Mbps 

ISDN BRI 

56 to 

128 Kbps 

Analog modems 

33.6 Kbps 


to a lesser extent—analog modems. 

Broadband modems sacrifice some of 
their potential speed to bring megabit ser¬ 
vice to more customers over existing infra¬ 
structures. It would be ridiculously easy to 
make superspeed modems if everyone had 
fiber-optic cable running into their prem¬ 
ises, Eventually, that will happen. How¬ 
ever, the need for broadband is more im¬ 
mediate. It doesn’t make sense to postpone 
progress for an infrastructure upgrade that 
will take decades. 

Phone Problems 

The telcos originally designed their net¬ 
work to carry analog voice conversations 
from one phone to another. It’s a perva¬ 
sive network with versatile point-to-point 
circuit switching, but it’s handicapped by 
antiquated wiring that plays havoc with 
digital data. 

Take loading coils, for instance. Orig¬ 
inally installed on long circuit loops to 
cancel noise during voice calls, they’re 
essentially low-pass filters that cut off all 
frequencies above 4 kHz. Unfortunately, 
all digital modems require frequencies 
higher than 4 kHz. If there's a loading 
coil anywhere in the loop between the 
local distribution node and your premises, 
the phone company must remove it before 
you can get ISDN, ADSL, or any other dig¬ 
ital service. Loading coils are the widely 
despised roach motels of digital networks: 
Bits check in, hut they don’t check out. 

Loading coils aren’t the only problem 
by far. Among other things, phone net¬ 
works are plagued by overlong loops 
(which attenuate signals), bridged taps 
(unterminated pairs), and cross-coupled 
interference (cross talk between wires in 
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the feeder cables that run to neighborhood 
distribution nodes). Some of the wiring is 
so ancient that nobody has any idea how 
much of it might be compatible with dig¬ 
ital service* 

Tac Berry, vice president of marketing 
for Amati Communications, an ADSL 
modern vendor, estimates that ADSL ser¬ 
vice can reach 75 percent to 95 percent of 
U*S. phone customers without major 
upgrades* Kim Maxwell, a telecommuni¬ 
cations industry analyst and chairman of 
the ADSL Forum, estimates that 15 percent 
to 20 percent of the phone network is 
bl ighted with loading coils, let alone other 
problems* 

Even under ideal conditions, ADSL 
throughput depends on the length of the 
local loop* The maximum electrical resis¬ 
tance an ADSL signal can overcome is 
about 1500 ohms, which translates into 
15,000 feet of 26-gauge twisted-pair cop¬ 
per wire or 18,000 feet of 24-gauge wire, 
which is larger. At that distance, ADSL 
can deliver about 1,544 Mbps down stream 
and 16 Kbps upstream, (Note the approx¬ 
imate 10-to-l downstream/upstream 
ratio,) The ADSL Forum estimates that 80 
percent of the phone customers in the U.S, 
are on local loops of 18,000 feet or less. In 
some countries, loops are shorter and 
nearly everyone is within 18,000 feet. 
That's good enough for downstream ADSL 
that matches T1 service. 

As the loop gets shorter, attenuation 
decreases and throughput rapidly increases. 
At 16,000 feet, ADSL can deliver 2,048 Mbps 
downstream. At 12,000 feet, it’s 6.312 
Mbps, And at 9000 feet—the average line 
length for most U.S* customers, accord¬ 
ing to Maxwell—ADSL can deliver its 
nominal maximum speed of 8.448 Mbps 
downstream and 640 Kbps upstream* 

Again, these rates assume a dean con¬ 
nection, which is rarely the case. ADSL 
modems use frequency-division multi¬ 
plexing (FDM) or echo cancellation ro 
make the most of that noisy pipe. After 
splitting off a 4-kRz band for POTS, they 
divide the higher-frequency region into 
upstream and downstream data paths. 
One ADSL standard, which is known as 
discrete multi tone (DMT), allocates 255 
subchannels about 4 kHz wide and then 
modulates a separate signal on each sub¬ 
channel. Each signal encodes the data 
using quadrature amplitude modulation 
(QAM). This prevents noise in one sub¬ 
channel from completely disrupting the 
connection* It also lets the modems 


dynamically adjust their data rates to com¬ 
pensate for line noise* 

Cross-coupled interference is largely 
to blame for the asymmetry of ADSL. A 
phone line is not a continuous, unbroken 
pair of wires that runs from a central office 
to your home or workplace* The huge 
cables from a central office might bundle 
hundreds or even thousands of pairs 
together* As these cables spread our 
through neighborhoods, they funnel down 
to 50-pair cables and finally to the single 
pair that reaches your phone jack, 

Bellcore estimates that a typical U.S* 
phone line crosses 22 splices during that 
journey. If ADSL modems tried to send 
high-speed signals in both directions, the 
line noise and cross talk within the 50-pair 
cables would significantly reduce their 
effective data rates. Asymmetric data paths 
are therefore a compromise that leverages 
bandwidth and extends ADSL service to 
more potential customers. 

The result is that the existing phone 
network drains enough performance from 
ADSL modems ro produce a wide gap 
between the theoretical and real-world 
speeds* 

Cable Problems 

Cable modems are dogged by legacy' prob¬ 
lems, too. The cablecos originally designed 
their networks to carry analog TV pro¬ 
gramming from a central head-end ro 
homes. Coaxial cable has more inherent 
bandwidth than twisted-pair copper, but 
cable TV networks are handicapped by 
an u ns witched rree-and-branch topology 
thar was never intended for two-way or 
point-to-point communications. They also 
suffer from unterm mated connectors, 
cheap splitters, amateur-installed wiring, 
a scarcity of the two-way amplifiers re¬ 
quired for bidirectional transmission, and 
high susceptibility to RF interference. 
The lack of sophisticated switching 
puts cable networks at a disadvantage for 
some modem applications, “Cable mo¬ 
dems assume the whole world is IP, that 
everything you need is on the Internet,” 
says Tom Ransom, director of corporate 
communications at Cardinal Technologies 
(Lancaster, PA), which makes ISDN mo¬ 
dems. Cable modems may bring lightning- 
speed Internet access to consumers, but 
business customers may feel shortchanged* 
“There’s no point-to-point communica¬ 
tion, and we find that many people still 
need access to computers at remote loca¬ 
tions,” Ransom says. 


Broadband by the Numbers 



Monthly subscription for broadband 
modem: 

* S30-S40 


What you get: 

• Unlimited Internet access and 
lease of a modem 

* 9-30 Mbps bandwidth potential 

* POTS line remains available for 
simultaneous phone calls 

• Instant on-line connections: no 
delays for dial-up and protocol 
negotiation procedures 


Estimates of how many cable networks 
in the U.S, are capable of two-way broad¬ 
band data service range all over the ball¬ 
park. At the low end, some analysts say 
only 5 percent of the cable infrastructure 
can deliver broadband service without 
upgrades* At the high end, Goldman Sachs 
estimates that 40 percent of Time Warn¬ 
er’s networks are two-way-capable* Bruce 
Ravenel, president and CEO of TCI Inter¬ 
net Services, says 15 percent of U.S* cable 
networks are ready for broadband mo¬ 
dems, and he predicts that this will grow 
to 30 percent or 35 percent by the end of 
1997, 

One thing is certain: The cablecos are 
investing billions in upgrades. They have 
to, if they want to survive in the new 
competitive climate fostered by the 
U.S.Telecommunications Act of 1996* 
Deregulation lets the telcos deliver local 
data services and even TV programming. 
It also lets the cablecos deliver local voice 
telephony, which'—-like broadband data— 
requires two-way capability and better 
switching* Time Warner Cable is spending 
at least $4 billion to upgrade its networks 
to hybrid fiber-coaxial (HFC) standards, 
and other cablecos are also investing large 
sums of money. 

As a stopgap solution, some cablecos 
whose networks aren’t ready for two-way 
communications will require cable modem 
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A Hybrid Fiber-Coaxial Network 


Most modem cable systems already have fiberoptic backbones that terminate in fiber- 
coaxial neighborhood nodes. Each fiber node bridges to a coaxial feeder line that has 
500 to 2000 cable drops (user sites). All users on a node share about 30 Mbps of 
downstream bandwidth and 512 Kbps to 10 Mbps of upstream bandwidth per channel, 
depending on the cable modem. 


Some cablecos will 
use servers at their 
head'ends to 
cache heavily 
used resources 
on the Internet. 



Some cablecos 
are connecting 
their head-ends 
together on 
rings to form 
regional networks. 


Fiber-optic 

backbone 




" Coaxial 
feeder line 




Coaxial 




Optional 28.8-KI>ps 
return path via POTS 


As demand 
increases, 
cablecos can 
add more 
channels and 
subdivide 
their fiber 
nodes. 


Most cable users don't yet have access to a 
bidirectional cable network. An interim 
solution is to use a regular modem to send 
data upstream to the head-end. 


users to send data upstream over regular 
phone lines with 20-Kbps analog mo¬ 
dems. Zenith and US. Robotics have such 
a system, with Zenith supplying the cable 
modems and US. Robotics supplying the 
head-end equipment. It’s not a pretty solu¬ 
tion, but it still gives users megabit speeds 
downstream. 

Downstream bandwidth isn’t a prob¬ 
lem for cable networks because they’ve 
always needed it for analog TV. Total band¬ 
width varies according to the cableco’s 
head-end equipment, but most HFC net¬ 
works can transmit signals from 54 to 750 
MHz, That’s enough for J16 NTSC chan¬ 
nels, Many of those channels aren’t used, 
freeing them for such services as digital TV, 
voice telephony, and cable modems (see 
the figure “HFC Frequency Allocations” 
on page 80), 

By reserving a single 6-MHz channel for 
broadband data, a cable network can 
provide a 30-Mbps downstream path to 
all the users on a neighborhood node. In 
an HFC network, this node bridges the 
fiber-optic hackbone to the coaxial-cable 
feeder line, which in turn feeds the drop 
cables that lead to individual premises. A 
single feeder line might serve 500 to 2000 
sites (see the figure “A Hybrid Fiber-Coax¬ 
ial Network”), 

On the basis of this statistic, some cable 
modem promoters recklessly claim to 
deliver 50 Mbps of downstream band¬ 
width. But that’s aggregate bandwidth on 
the feeder line, shared by everyone in the 
neighborhood who’s using a cable modem 
at the same time. As on a LAN, actual 
throughput depends on who’s doing what, 
[f all your neighbors have cable modems 
and are downloading the latest version of 
Netscape Navigator, you’ll be lucky to get 
a trickle of leftover bandwidth. 

Naturally, the telcos make a big deal out 
of this. ADSL modems use phone lines, so 
they don’t have to share bandwidth among 
other users. The cablecos have a snappy 
answer: If they come, we will build it. 

To start wirh, it’s not clear how much 
demand there will be for cable modems— 
30 Mbps might be plenty for a typical 
neighborhood. If it isn’t, one option is to 
subdivide the fiber nodes, creating neigh¬ 
borhood subnetworks with as few as 125 
customers on a 30-Mbps feeder line. 
Another option Is to allocate additional 6- 
MHz channels to data services. Modem 
HFC networks can do this at the node level, 
assigning the same channel to multiple 
nodes throughout a network. 


Finally, the most up-to-date cablecos 
can light up their dark fiber. Time Warn¬ 
er’s HFC networks run six fiber cables to 
the fiber nodes; currently, they’re using 
only two. Lighting up all the fiber would 
instantly triple the bandwidth, even with¬ 
out the other changes, We’ll die of old age 
before we run out of bandwidth," says 
Mario Vecchi, CTO of Excalibur Group 
(Stamford, CT), aTlme Warner subsidiary. 

Asymmetric Again 

Unfortunately, the upstream paths in cable 
networks aren’t as well endowed as the 
dow nstream paths. Because the original 
network architects didn’t anticipate a need 
for equal bandwidth in both directions, 
the upstream path from the user to the 
head-end is limited to a frequency range 
of 5 to 42 MHz. This region falls just below 
the lowest cable TV channels, and its pri¬ 
mary purpose was simple pay-per-view sig- 
naling. Now it has to serve as the return 
path for interactive TV, voice telephony, 
and cable modems. Worse than that, it’s 
the junkyard of the RF spectrum. Those 
frequencies are extremely vulnerable to 
ingress noise from unterminated connec¬ 
tors, bad wiring, household appliances. 


shortwave radio,and even Air Force radar. 

Because of the rree-and-branch topol¬ 
ogy, that noise mu I ti plies a 11 the way down 
the line. In fact, one reason why there’s no 
industry standard for cable modems is that 
engineers can’t agree on the best way to 
fight the noise. Downstream, most cable 
modems use 64- or256-QAM modulation, 
because it’s fast and spectrally efficient. 
Upstream, there’s too much ingress noise 
for either scheme. Thus, cable modems 
resort to slower but more robust modula¬ 
tion such as quadrature phase shift-keying 
(QPSK) or discrete wavelet multitone 
(DWMT). These methods yield anywhere 
from 512 Kbps to a nominal 4 Mbps, They 
also require forward error correction (i.e,, 
Recd-Solomon or Viterbi), which con¬ 
sumes about 10 percent overhead. 

As with ADSL, the result is an asym¬ 
metric data path—much more bandwidth 
downstream than upstream. Some cable 
modems arc symmetric, bur they usually 
do it by limiting the downstream band¬ 
width, Time Warner experimented with 
moving the return path to the gigahertz 
region, but it’s too expensive for most 
cablecos. 

Terayon (Santa Clara, CA) makes a 
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“PartitionMagic uses the 
power of partitions to 
recover up to 40 percent of 
your Kara drive s capacity.” 


"Dnioue, dazzling* and indispens¬ 
able.* PartitionMagic is a must have 
program in an era of larger and 
larger hard disks." 

— Id ward Mendeison* PC .Magazine 


^^rjegan is feeling a little snubbed by her computer’s 
hard drive.The reason? Its holding hack on her* and she 
knows it She paid for the whole hard drive. But the truth 
is* if you have a large hard drive, a 
lot of its capacity is being wasted 
due to inctTicicnt storage methods. 

Fortunately, PartitionMagic s 
patents-pendiog technology can 
recover up to 40 percent of a large 
hard drive's capacity by resizing large partitions with inefficient 
FAT clusters (storage units). PartitionMagic also allows you to 
organize your hard drive just die way you want. You can easily 
separate multiple operating systems and their applications to 
avoid compatibility problems. And your data — the most 
important thing on your hard drive — can be placed in its 
own secure partition. 

Get all you can out of your hard drive. Get 
PartitionMagic. Just $49*95. To order, call 
1-800-757-5048- For more information, 

visit our website at www.parfitwnmagic.com 
or see your local reseller. 


a pa city. 


Circle 148 on Inquiry Card. 

Powcrtlpest and faxtiti n nMagic arc registered trademarks of PowcrQpCSt Corporation. All Other marks arc properties of their respective owner*. Paten Is pen ding. 
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Break the Bandwidth Barrier 


cable modem chip set that uses a modula¬ 
tion scheme cal led synchronous code-divi¬ 
sion multiple access (S-CDMA). This is a 
spread-spectrum technique that yields a 
symmetric 10 Mbps in each direction. 
However, it's too early to tell if S-CDMA 
will become the industry standard. 

Some industry observers criticized the 
asymmetric nature of broadband modems. 
Keep in mind, however, that the asym¬ 
metric return paths offered by broadband 
modems are still much wider than the con¬ 
nections most Internet servers have today. 
At ail but the largest Web sites, servers 
hook into the Internet over a switched 5 6- 
Kbps, ISDN, or fractional T1 line. Broad¬ 
band modems can easily beat that- And for 
Web publishers, there’s always the option 
of leasing space on a server that's further 
upstream. This is bound to get more 
affordable as the costs of both bandwidth 
and computing power plummet. 

Infrastructure Debates 

Perhaps a more pressing matter is the 
i m pact of b road ba nd m od e m s o n ne two r k 
infrastructures. Bob Metcalfe, who in¬ 
vented Ethernet, warns that a sudden rush 
of broadband users could crash the Inter¬ 
net, Others point to the bill ions of dollars 
that the telcos and cablecos must spend 
to upgrade their infrastructures and doubt 
it will ever happen. Still others argue that 
broadband modems are baling-wire solu¬ 
tions, because anything short of fiber 
everywhere is a silly waste of time. The tel¬ 
cos say the cable networks aren’t reliable 
enough to bet your business on. 

Consider how broadband modems 
might affect the Internet. Today, the bot¬ 
tleneck is probably your analog modem. 
Broadband modems merely shove that bot¬ 
tleneck further up the pipe. The $1500-a- 
month Tl/DS I line that connects your JSP 
to the point of presence might be slower 
than your new modem. You have a high¬ 
speed on-ramp, but the data superhighway 
is jammed. That’s why broadband modems 
sometimes don't seem as fast as they really 
are. 

In market-driven economies, however, 
such imbalances don't last long. The vora¬ 
cious consumption of bandwidth will 
drive more investment in bandwidth. It’s 
already happening: @Home, a cable 
modem venture backed by TCI, is bu i Idi ng 
its own top-tier Internet backbone and is 
equipping cable head-ends with special 
servers that cache frequently accessed con¬ 
tent. “We realized you couldn’t just hook 


up a cable modem to the cable TV network 
and get the kind of performance you’d 
expect from a cable modem,” explains 
TCJ’s Ravend. “It doesn't make sense to 
connect a firehose to a hunch of garden 
hoses,” 

Reliability is another valid question. 
The cablecos have a dismal reputation 
for service. It’s bad enough when your 
cable TV goes black during the Super Bowl, 
but what happens if your company relies 
on cab I e mo dems to connect a WAN ? D ick 
Green, the president and CEO of Cable¬ 
Labs—a research consortium funded by 
cablecos—argues that modern HFC net¬ 
works meet the same reliability standard 
as phone networks. That’s known as the 
"four nines” standard: 99.99 percent 
uptime, or less than 53 minutes a year 
downtime. 

One user who is testing this claim is 
Larry Walls, CIO of the Hu ntsville Hospi¬ 
tal System in Alabama. For more than a 
year, Walls has been using cable modems 
to extend his private fiber-optic WAN to 
doctors’ offices over the local cable TV 
network. “Once we shook out the bugs, 
this system has been really rock-solid,” 
he reports.“I can't even remember the last 
time it went down, and we’ve had all kinds 
of thunderstorms. It’s a heckuva lot more 
reliable than my ISDN line at home." (See 
the figure “Extending a WAN with Cable 
Modems” on page 68.) 

Still, the specter of losing connectivity 
at a critical moment will let the telcos 
retain many businesses as loyal customers 
for expensive dedicated phone lines, at 
least until broadband modems prove 
themselves in the marketplace. 

The cablecos point out that the phone 
network isn’t immune to growing band¬ 
width demands, either. It’s built on the 
assumption that only a certain percentage 
of customers will be using their phone lines 
ar any given time. To allocate enough cir¬ 
cuits, rhe telcos assume that the average 
local phone call lasts about 6 minutes. 
But the average modem call lasts about 60 
minutes. If too many users start going on¬ 
line, rhe telcos will have problems, too. 
(This is a fact that is well known to Cali¬ 
fornians, who often can’t get a dial tone 
after an earthquake because so many 
people are checking to see if their loved 
ones survived.) 

Perhaps it’s best to take the long view: 
All networks have bottlenecks, and elim¬ 
inating one bottleneck only creates an¬ 
other. Skeptics always raise the same objec¬ 


HFC Frequency Allocations 

There is some variation in the way cablecos 
assign frequencies on their hybrid fiber- 
coaxial networks, and not all cablecos are 
equipped to broadcast as high as 750 MHz, 
but these assignments are typical, 

54 to 750 MHz: 

Downstream spectrum 
(from cable head-end to users! 

Applications: Analog TV, digital TV, 
cable modem reception, voice 
telephony reception. 

Each 6-MHz NTSC band [8 MHz tor PAL) 
can carry one analog video channel, five 
digital video channels, one 30-Mbps 
data stream shared by cable modems, 
or 384 digitized voice conversations. 



so 


250 


T50 


5 to 42 MHz: Upstream spectrum 
(from users to cable bead-end) 

Applications Pay-per-view signaling, 
cable modern return, votce tataphony 
return. 

The 6*MHz hands at this end uf the 


spectrum ate much noisier and require 
more robust modulation schemes, whic 
are not as spectrally efficient as the 


modulation schemes used downstn 


tions when infrastructu re-depen dent tech¬ 
nologies are in their infancy. Telephones 
were useless before the telcos began string¬ 
ing wires. Cable TV was only a backwater 
business before the big cablecos went 
national. Automobiles weren’t very prac¬ 
tical before governments began paving 
roads. 

Indeed, one could write a fair history 
of civilization just by documenting the evo¬ 
lution of infrastructures: Incan highways, 
Roman aqueducts, transcontinental rail¬ 
roads, the Trans-Alaska pipeline, the Pan¬ 
ama Canal, city sewer systems, telegraphs, 
telephones, electric power grids, the auto¬ 
bahns, the interstates, and many more. The 
latest infrastructures move bits, not atoms. 
At times, they’ll be hard-pressed to keep 
up with traffic. However, anyone who 
doubts that broadband data networks will 
earn their place on that list isn’t paying 
attention to history. 0 


Tom R. Hal flit ll is a BYI'E senior editor hosed 
in San Mateo, California, You can Teach him 
on the Internet at thalfhill@bix.com. 
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Control Quality 

New tools and strategies can simplify, 
automate, and generally reduce the stress of 
achieving quality in client/server applications. 
By Edmund X. Dejesus 



I he challenges of writing high-quality software for 
client/server applications are bigger—and stranger— 
than for simple one-machine/one-user jobs. You prob- 
I ably have multiple hardware platforms and OSes. End 
users will probably work on LANs and WANs strung tenuously 
together all over the planet. The allegedly “new” application 
probably must have its fingers in existing legacy-software pies. 

Hey, don't quit yet! The general principles that apply to pro¬ 
ducing quality code in the simplest situations are just as valuable 
in the client/server arena. You have to get realistic specifications 
for what the application will do. You have to develop realistic 
plans for the development process that will promote software 
quality. Testing and verification will be sensible, rigorous, and 
ongoing. The customary prayer wouldn't hurt, either. 

Still, the client/server angles can blindside you. Imagine how 
the complex specifications are going to change along the way— 
especially as the platform issues influence what is (im)possible. 
Your development teams may be on different continents. How 
are you going to coordinate all this? Are you going to find tools 
that deal with the resulting complexity, or are you going to 
write your own? And the very notion of testing all this will prob¬ 
ably cause you to wake up screaming at 3:00 a.m. 

Take a deep breath. Your first step will be the specification 
and design of client/server applications. The good news is that 
the computing world is finally awakening to what you've known 
all along: You can’t do everything asked for on time and in bud¬ 
get. We’ll show you the realistic alternative and illustrate how the 
design phase should become an ongoing process in your project. 

More good news: Development tools and middleware can 
smooth over some of the cross-platform cracks. Coordinating 
your far-flung collaborators is not the nightmare you've dreaded, 
either. Products that track and route all the pieces ease the strain 
considerably. The best news may be testers. Testing is now often 
best done automatically. These robot-like examiners can simu¬ 
late umpteen-thousand users slamming away at your application. 
Actual use will seem dull compared to what these self-propelled 
nitpickers do. 

Maybe software quality for client/server applications doesn’t 
drop like the gentle rain from heaven. However, this informa¬ 
tion will keep you from being washed away in a torrent of com¬ 
plexity and broken code. 


gn 


Quality Design 


Technologies 

Structured methods 
00 methods 


Design 


Plan and scope 


Define business 


Business 

practices 

Business process 
Reengineering 



Partition data and processes 


Select tools 



User acceptance testing 


* 


When Good 
Enough Is Best...85 

Learn to match client expectations 
to development realities. 
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Development 


Quality Development 





Quality Testing 



Distributed development 

• Harmonize development and test 

• Code coverage 

• Distributed management tools 




Distributed 

Application 



• Sophisticated clients 


Client 


• Client/server 
development tools 



Server 


• Back-end databases 


Database 




User Client Server Database 

Automated testing can simulate ... 



a user to exercise the GUI 


□ 




Developing Quality...93 

A handful of tools and management 
techniques help with distributed development. 


Testing, Testing...97 

Both shrink-wrapped and custom 
tools can take on your testing duties. 
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MORE DEVELOPERS PROTECT. 




HASP Packs 
More Into Less. 

Based on a full-custom ASIC 
utilizing 2500-gate, 1.5-micron B 2 
technology, HASP packs the most advanced 
protection into the smallest key in the world. 


NSTL Study Rates 
HASP No.1! 

A recent test conducted by the National Software 
Testing Labs, the world’s foremost independent 
lab, compared the flagship products of leading 
software protection vendors* The result? HASP 
was rated the clear overall winner - and number 
one in all the major comparison categories. 




PROTECTS 

MORE. 

These days, more and more developers are choosing to protect their software against 
piracy. They’re protecting more products, on more platfonns, with better protection 
- and selling more as a result. 

And more of these developers are protecting with HASP. Why? Because HASP 
offers more security, more reliability and more features than any other product 
on the market. 


NSTL TEST RESULTS, OCTOBER 1995 1 HASP supports the most advanced platfonns, including all Windows 32/l6-bit 


Scoring Category 

Aladdin 

HASP 

Rainbow 

Sentinel 

Security 

9-3 

6.3 

Base of Learning 

9.1 

7.1 

Base of Use 

8.3 

7.2 

Versatility/Features 

10 

8.7 

Compatibility 

6.7 

6.5 

Speed of API Calls 

0.9 

1.2 

Final Score 

8.5 

6.5 


•For a full copy of tlie NST1, report, contact your local HASP distributor. 


environments, OS/2, DOS, Mac, Power Mac, NEC, UNIX and IANs. 

To learn more about how you can protect better - and sell more - call now to 
order your HASP Developer’s Kit. 


Grow With Aladdin! 

The fastest growing company in the 
industry, with over 4 million keys sold 
to 20 thousand developers worldwide^ 
Aladdin is setting the standard for 
software security today. 




1 - 800 - 223-4277 

http://www.aks.com 


North America Aladdin Knowledge Systems Inc. M (HOO) 223 4277,212-S64 5678, Fax: 212-564 3377, E-mail: hasp.sal«@us.aks.com 

IntT Office Aladdin Knowledge Systems Ltd. TeL +972-3-636 2222, Fax: +972-3-537 5796, E-mail: hasp saJes@aks.com 

Germany FAST Software Security AG Tel: +49 89 89 42 21-37, Fax: +49 89 89 42 21-40, E-mail: info@fast-ag.de 

United Kingdom Aladdin Knowledge Systems UK Ltd. lei: +44 1753-622266, Fax: +44 1753-622262, E-mail: sales@aldn.co.uk 

Japan Aladdin Japan Co., Ltd. M +81 426-60 7191. Fax: +81426-60 7194, E-mail: sales@aladdin.co ip 

Benelux Aladdin Software Security Benelux B.V. Tel: +31 24-641 9777, Fax: +31 24-645 1981, E-mail: 100526.1356@compuserve.com 


ALADDIN 


The Professional's Choice 
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The design for your client/server systems should be a 
realistic—and ongoing — process. By Edward Yourdon 


When Good Enough Is Best 



Budget, schedule, functions, and defects all affect the 
design—mandating an ongoing design process. 


ould it be that we’re striving 
for too much quality in our 
client/server systems? A 
recent survey by the Standish 
Group reports that the typical client/ 
server project is 50 percent over budget 
and 50 percent behind schedule. Things 
really appear gloomy when you consider 
that we’ve been hearing statistics like this 
for over 20 years. After a generation of 
trying to use traditional software engi¬ 
neering principles, these sad statistics 
point to two possible explanations: 
We’re hopelessly incompetent at writing 
high-quality software, or end users are 
hopelessly demanding. 

The second possibility may be ex¬ 
plained by business pressures that en¬ 
courage software end users to impose 
more stringent demands on software 
developers—even though, deep in their 
hearts, end users know that with the 
finite resources they’re providing the 
project team, they’ll never be able to get 
the full extent of functionality, schedule, 
cost, and defect levels they’re after. 
Meanwhile, software developers are still 
laboring under the delusion that end 
users can have it all, and it’s just a matter 
of finding the ideal tools and processes 
to accomplish development miracles. 

How do you handle these problems 
when you sir down to design a client/ 
server application ? If you can’t offer end 
users miracles, give them a pragmatic 
alternative: good-enough software. Now 
the mantra of Silicon Valley software 
developers, this concept strikes a prac¬ 
tical and realistic compromise among the 
elements that go into our traditional def¬ 
inition of software quality: zero defects, 
on-time schedules, in-budget costs, and 
end-user-requested features. 

Here are some reasons why your next 
client/server application might be better 
off if it’s just good enough. 

Software Quality 

We need to readjust our view of software 
quality. Our traditional definition has 


become elusive in the client/server 
world, especially now that client/server 
includes entities like intranets and Java. 
Software developers have typically used 
the word quality to describe a bug-free 
system that meets the user’s require¬ 
ments and is delivered on time and with¬ 
in budget. In reality, it’s a word that 
describes few actual systems. As we’ll 
see, the very definition of quality is the 
decisive factor in designing client/server 
systems successfully. 

The three main ingredients for deliv¬ 
ering this form of quality are people, 
technology, and processes. The people 
ingredient is crucial—and obvious. An 
organization with mediocre program¬ 
mers is not going to create high-quality 
systems, no matter what language they 
write their code in. 

The second ingredient—technol- 


ogy—is where most software developers 
concentrate their efforts. That’s no big 
surprise, considering it’s where client/ 
server systems achieved their first great 
triumph over mainframe systems. The 
technology of intelligent workstations 
and GUIs provides end users with higher- 
quality systems than dumb-terminal, 
character-based mainframes. The tech¬ 
nology of visual, RAD-oriented (rapid 
application development) environ¬ 
ments—Visual Basic, Delphi, Power¬ 
Builder, and others—helps us build sys¬ 
tems faster than we could in the COBOL 
and mainframe days. 

Alongside these technological im¬ 
provements, we also encountered some 
new problems. For instance, client/ 
server technology typically involves open 
systems, which means that developers 
face a heterogeneous mix of hardware 
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When Good Enough Is Best 


platforms, OSes, middleware, DBMS 
packages, languages, and protocols. It’s 
all supposed to work together, but it's 
usually more complicated than in the 
days of dosed, proprietary environments. 
And when something goes wrong, every 
open-systems vendor points a finger at 
someone else. 

While the technology problems may 
be more subtle, they are similar to the 
problems with structured methodologies 
in the last generation, Here’s the para¬ 
dox: If the technology really does work, 
it lets us achieve the disaster sooner than 
before. 

Thus, the technology of GUIs is ulti¬ 
mately useless if we don’t know what 
“business data” to display. Also, the rapid¬ 
programming technology of Visual Basic 
does not eliminate the need to figure out 
what “business problem” the end user is 
trying to solve. 

But wait. Isn’t that what rapid proto¬ 
typing is supposed to do for us? As every 
modern developer knows, one reason 
that languages like Visual Basic have been 
so successful is that you can develop GUIs 
and applications prototypes rapidly— 
and then iterate equally rapidly until they 
meet the user’s needs. Used well, this can 
be enormously successful. Used poorly, 
it’s like throwing mud against a wall and 
hoping that some will stick. The fact 
that a visual programming language lets 
us throw mud against the wall more 
quickly doesn’t necessarily mean that any 
more of it is going to stick. 

It’s the Process, Stupid 


Quality Design 



Expect business practices and technologies (which may both 
be changing) to affect the ongoing design process. 


I n any case, what’s real ly going on here is 
the use of technology to support a pro¬ 
cess. Such processes have names like pro¬ 
totyping, spiral development, or KAD, As 
our client/server projects have begun to 
scale up in sue and complexity, we’ve 
learned that it helps to pay closer atten¬ 
tion to the details of the process before 
we simply let our admittedly good tech¬ 
nology stan throwing mud against the 
wall. A good example of a client/server 
development process is the one recom¬ 
mended by consultant Lou Russell (see 
the figure “Quality Design 1 ’ in the arti¬ 
cle “Control Quality” on page 82), 

The initial activities of business reengi¬ 
neering, defining business events, and 
documenting the analysis requirements 
will likely determine the real success of 
the client/server project Given the pres¬ 
sures found in today’s business environ¬ 


ments, you have to carry out these activ¬ 
ities relatively quickly—but you do have 
to carry them out. No one can afford to 
spend five years drawing data-flow and 
entity-relationship diagrams the way wc 
did in the 1970s. You probably won’t even 
have five months. But it might well be 
worth spending five weeks, and, unless 
it’s a trivial project, it’s usually worth 
spendi ng at least five days on these ini Hal 
activities. 

However, we can’t perform this analy¬ 
sis activity only once, as we did with our 
old waterfall life-cycle processes. We 
must be prepared to carry out the analy¬ 
sis activity (along with all the other activ¬ 
ities in the client/server development fig¬ 


ure) repeatedly, for each deliverable “ver¬ 
sion" of the system. 

Unfortunately, the structured analy¬ 
sis/design methodologies from the 1970s 
were often associated with sequential, 
waterfall development processes—and 
thus many developers rejected them as 
they embraced the iterative processes 
associated with client/server projects. 
Even without this problem, however, 
there has been a steady movement 
toward object-oriented (OO) method¬ 
ologies. Object technology is usually 
more appropriate for building the GUIs 
that dominate many of today’s client/ 
server systems. Furthermore, object tech¬ 
nology is usually a better foundation 
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umizabk* AutoTask toolbars, pop-up menus ■ Multiple data-, results-, and graph 
windows with ilala-graph links ■ The largest selection of statistics and graphs in a 
ingle system; comprehensive implementations of: Exploratory techniques with 
dvanced brushing; multi-way tables with banner, (presentation-quality reports); 
lonparametrics; distribution fitting; multiple regression; general nonlinear estima- 
ion; stepwise logit/probit; general ANCOVA/MANCOVA, stepwise discriminant 
nalysis; log-linear analysis; confirmatory /exploratory factor analysis; cluster analy - 
is; multidimensional scaling, canonical correlation; item analysis/reliability, 
orrespondence analysis; survival analysis; a large selection of time series 
nodeling/forecasting techniques; structural equation modeling with Monte 
lario simulations; and much more ■ On-line Electronic Manual with com- 
irehensive introductions to each procedure and examples ■ llvpertext-based 
tats Advisor expert system ■ Workbooks with multiple AutoOpen documents 
e.g.. graphs, reports) ■ Extensive data management facilities (fast spreadsheet 
>f unlimited capacity with long formulas. Drag-and-Drop, AutoFill. Au/o- 
tecalculate, split-screen/variable-speed scrolling, advanced Clipboard sup 
>ort, DDE links, hot links to graphs, relational merge, data verification/clean- 
ng ) ■ Powerful STA TISTIC! HASIC language (professional development environ- 
nent) with matrix operations, full graphics support, and interface to external pro¬ 
grams (DLLs) ■ Hatch command language and editable macros, flexible “turnkey" 
uid automation options, custom-designed procedures can be added to floating 
1 uto Task toolbars ■ All output displayed in Scrollsheets' (dynamic, customiz- 
ible, presentation-quality tables with instant 2D, 3D, and multiple graphs) or 
void processor-style report editor (of unlimited capacity) that combines text 
md graphs ■ Extremely large analysis designs (e.g., correlation matrices up to 
12,000x32,000. unlimited ANOVA designs) ■ Megafile Manager with up to 32,000 
ariables (8 Mb) per record ■ Unlimited size of files; extended ("quadruple") pre- 
:ision; unmatched speed ■ Exchanges data and graphs with other applications via 
)DE, OLE, or an extensive selection of file import/export facilities find. ODBC 
iccess to virtually all data bases and mainframe files) ■ Hundreds of types of 
graphs, inch categorized multiple 2D and 3D graphs, ternary 2D/3D graphs. 
natrLx plots, icons, and unique multivariate (e.g., 4D) graphs ■ Facilities to 
ustom-design new graph types and add them permanently to menus or tool- 
tars ■ On-screen graph customization with advanced drawing tools (e.g., scrolling 
uid editing of complex objects in 32x real zoom mode), compound (nested) OLE 
locuments, Multiple-Graph AutoLayout Wizard, templates, special effects, icons, 
tage layout control for slides and printouts; unmatched speed of graph redraw 
Interactive rotation, perspective and cross sections of 3D displays ■ Large 
selection of tools for graphical exploration of data: extensive brushing tools 
vitli animation, fitting, smoothing, overlaying, spectral planes, projections, layered 
rompressions, marked subsets ■ Price $995. 

Quick STATISTICA (for Windows) ■ A subset of STATISTICAL compre- 
lensive selection of basic statistics and the full analytic and presentation-quality 
graphics capabilities of STATISTICA ■ Price $495. 

ST ATISTIC A/QC - Industrial statistics add-on package (requires STATISTICA 
or Quick STATISTICA for Windows) ■ Tlte largest selection of industrial statistics in 
it single package, quality control charts (compatible with real-time data acquisition 
systems), process capability analysis, R&R, sampling plans, and an extremely com- 
irehensive selection of experimental design (DOE) methods ■ Flexible tools to cus- 
omize and automate all analyses and reports (incl. ' turn-key" system options, and 
tools to add custom procedures) * Price $495. 

STATISTICA/Mac (forMacintosh) "Price $695 (Quick $395) 

Domestic sli/h $12 per product; 30-day money back guarantee. 


——— 
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STATISTICA has received the highest rating in 
EVERY comparative review of statistics software 
in which it was featured, since its first release. 


2300 E. 14th St. • Tulsa, OK 74104 • (918) 749*1119 
Fax:(918)749-2217 • WEB: http://www.statsoft.com 
e-mail: info@statsoft.com 


Overseas Offices: 


StatSoft of Europe (Hamburg, FRG), ph 040/ 4200347, fax q*—**■»—y ___ 

040/4911310; StatSoft UK (London. UK). pH: 01462/482822, fax: 01462/482855. StatSoft aj- — - 

France (Paris, France), ph: (1) 34 52 39 22. fax: (1) 34 52 28 48; StatSoft Polska (Krakow ■■ ■ ■ ■ I . ■ . i .... 

Poland), ph 12-391120, lax 12-391121 StatSoft Italia (Padova, Italy), ph: 49-893-3227, 

fax: 49-893-2897; Available from other Authorized Representatives worldwide Australia Heame, ph: (03) 9602 5088, fax: (03) 9602 5050; Sweden: AkademiData Scientific, ph 018-210035, fax: 018-210039, Finland. Stalcon Oy, ph. 
24-7334678, fax: 24-7333867; Belgium Texma NewTech. ph; 010 616 628. lax 010 616 957, South Afnca: Osiris, ph: 12-660-2884. lax 12-660-2886; Japan (Macintosh); Three s Company. Inc., ph: 03-3770-7600, fax 03-3770-7784: 
Japan (Windows): Design Technologies, Inc., ph: 03-3667-1110, fax: 03-3668-3110; Taiwan: Intelligent Integration Corp., ph: 2-698-2060, fax: 2-698-2061; The Netherlands: Exstat. ph (0) 50.5267310. fax: (0) 50.5277665. Russia 
SoftLine Corp , ph: (095) 126-9065. fax: (095) 232-0023; Hungary CheMicro. ph: 1 131-3847, fax: 1 132-9330 StatSoft, the StatSoft logo, STATISTICA. and ScroHsheet are trademarks of StatSoft, Inc. 
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When Good Enough Is Best 



for reuse (which is another important 
technology for improving productivity 
and quality). 

This last remark deserves emphasis: 
Technology can support, and ultimately 
automate, many processes. Thus, we 
should look for technology to support the 
early activities of business reengineering 
and analysis. Among the excellent prod¬ 
ucts in this area are Popkin’s System 
Architect, Platinum Technology's Para¬ 
digm Plus, Interactive Development 
Environments* Software Through Pic¬ 
tures, and Cadre/Cayenne’s TeamWork 
products. They support both structured 
and OO methodologies. If you have made 
a wholesale commitment to object tech¬ 
nology, you should also take a look at 
Rational Software’s Rose, Mark V Sys¬ 
tems’ ObjcctMaker, and Object Interna¬ 
tional ’s Together/C+ -K 

Regardless of which OO tool you use, 
one important early stage of analysis is 
the identification of use cases , roughly 
equivalent to the business events associ¬ 
ated with structured analysis, fvar Jacob¬ 
son introduced use case in his first OO 
book {Object-Oriented Software Engi¬ 
neering). Several methodologists recom¬ 
mend use case for documenting the essen¬ 
tial details of how the business user in¬ 
tends to interact with the system. 

Several recent OO books (e.g., Jacob¬ 
son’s The Object Advantage and Main¬ 
stream Objects by Yourdon, Whitehead, 
Thomann, Gppel, andNevermann) illus¬ 
trate the use-case approach, and most of 
the popuIarOO analysis/design tools sup¬ 
port the diagramming notation (see the 
figure “A Typical OO Use-Case Diagram” 
above). 

Wouldn’t it be nice if this were all we 
needed? A solid OO method, with par¬ 
ticular emphasis on use cases; some good 
analysis/design CASE tools, followed by 
a powerful visual programming lan¬ 
guage; and plenty of prototyping to de¬ 
liver incremental results to the impatient 
customer. 

Obviously, this is not the case. With 
all the above procedures, why is it that 
client/server projects are developing the 
same reputation for schedule delays, bud¬ 
get overruns, and unfulfilled functional¬ 
ity that remind us so unfondly of the old 
mainframe days? 

Is it because the implementation 
details—especially the integration of het¬ 
erogeneous hardware/software compo¬ 
nents—are so difficult? Is it because most 



A use-case diagram portrays roles (e.g. f clerk) and activities (e.g. p 
loan application) and the connections between them. 


client/server project teams arc skipping 
the early stages of analysis and design, and 
plunging headlong into coding, thus pro- 
viding brilliant solutions to the wrong 
problem? 

Or could it be because we need to 
slrift our attention back to the people and 
management issues, as is suggested in 
some recent textbooks by Grady Booch 
{Object Solutions: Managing the Object- 
Oriented Project) and A dele Goldberg 
and Kenneth S. Rubin {Succeeding With 
Objects: Decision Frameworks for Proj¬ 
ect Management) ? 

When Good Enough 
Is Good Enough 

All the above probably play some role. 
However, the larger answer may be that 
our expectations for bug-free software 
developed on time, within budget, and 
with every feature that end users have 
asked for is unrealistic. By definition, 
these goals impose fou r i liter related con¬ 
straints on developers, and by attempt¬ 
ing perfection in one area, developers will 
likely create havoc in at least one other 
area. Indeed, because relationships be¬ 
tween defects, time, cost, and features are 
nonlinear and nearly inverse, it’s almost 
impossible for development teams to 


intuitively predict, say, the impact of a 
scheduling crunch on cost, defects, and 
features. 

That’s why just producing an up-front 
specification for good-enough software 
isn’t enough. You and your end users must 
engage in a dynamic reevaluation of the 
specification, because most development 
pro jects take place in what author James 
Bach justly calls a “mad world.” On a 
daily basis, the project team may find that 
the hardware has changed, the tool ven¬ 
dors have changed (some bankrupt, 
others brand new), government regula¬ 
tions have changed, the economy has 
changed, and the business risks have 
changed. Consequently, the user’s re¬ 
quirements for the system change, and 
the design and implementation must 
change, too. 

Of course, prototyping is entirely com¬ 
patible with mad-world, good-enough 
software development. However, many 
development teams—with the best of 
intentions—start their projects with fixed 
front-end analysis/design processes, and 
with a built-in conviction (based on 
decades of tribal folklore) that all bugs 
are evil and that all requirements are 
doable, even within ridiculous schedule 
and budget constraints. The reality is that 
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ROSS 


Cross-Platform 

Technology: 

The Best of 
Both Worlds. 

ROSS Technology announces SPARCpiug, a high- 
performance workstation that fits into the full bay 
slot of a tower PC. SPARCpiug offers better-than- 
SPARCstation' 20 performance, with single or dual 
hyperSPARC processors, up to 256 MB RAM and a 
SBus slot for options like a T1 line. T3 Line, ISDN 
or 100-base T Ethernet. 

ROSS is a leader in SPARC multiprocessing 
design and technology, so you know SPARCpiug is 
fully compliant with SPARC-based hardware and 
supports all 10,000-plus SPARC applications. 

Infinite possibilities. Ways to use SPARCpiug 
are as varied as your needs. Some of the 
possibilities include: 

• Intranet and Internet Server: SPARCpiug lets you 
combine a stable and robust Unix server with a 
Windows'“-based PC client, all in one unit. When 
combined with Netscape’s FastTrack' 1 or SuiteSpot 
applications, SPARCpiug can become the center of 
your client/server workgroup environment. 
SPARCpiug comes bundled with your choice of 
SuiteSpot server applications, which can include 
Netscape Enterprise Server," Proxy Server' and 
Mail Sewer.' SPARCpiug provides a true multi¬ 
tasking, multi-user environment for fast, easy and 
safe access to the net. 

• Engineering Workstation: SPARCpiug gives you 
powerful processing for engineering projects while 
also allowing you access to the PC enterprise 
working environment. It saves space and cost. 

ColI ROSS today tit 1SOO-774-ROSS to find 
out more about the amazing SPARCpiug! 

R-SS 

r t £ H h 9 a (r t ..H C 

The SPARC Solutions Comra.ny 

512-349-3108 (Global) • (512) 349-3t01 (Fax) 

http://mm.mss.com 



SPARCpiug 



©lW ROSS Technology the, AD rights reserved. All SPARC trademarks .iiy registered oi trademarks of 
SPARC International. Inc. hypeiSPARC is licensed exclusively to ROSS Technology, fnc. SPARCstatlon 
is licensed -exclusively to Sun Microsystems. Jnc Products bearing SPARC trademarks are based, upon' 
ah architecture developed by Sun Microsystems, Inc. SuiteSpot. FastTraek, Enterprise Server, Proxy 
Server ami Mail Server are licensed exclusively to Netscape Communications Company. .Ml other 
product or service names mentioned herein are trademarks os' their respective owners. 
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When Good Enough Is Best 



some bugs are better than others {as sug¬ 
gested by the familiar term showstopper\ 
and that our systems will go into pro¬ 
duction with known bugs that the project 
team has not been able to eliminate’—as 
well as latent bugs that the project team 
isn’t even aware of. 

A realistic objective for nontrivial 
client/server projects in today’s pressured 
business environment is that we will con¬ 
sciously choose which bugs will be in the 
product we ship. The consequences of 
this cold-blooded, good-enough ap¬ 
proach are primarily evident in the lat¬ 
ter stages of coding and testing, but they 
have strong implications in the earlier 
stages of a project, too. 

Even more important in the early 
stages of a project is the concept of triage. 
Twenty years of cost and schedule over¬ 
runs should tell us that our customers will 
ask for more than is reasonable and rhat 
we will not deliver it all. Rather than wait¬ 
ing until the day before the deadline to 
decide which parts of the system work 
and which don’t, you should address this 
issue from the very beginning of the 
project. 

The questions to ask the customer are 
these: 

♦ Which requirements are essential 
(he,, without them, the system 
can’t be used at all)? 

♦ Which requirements are important 
(he., without them, the system will 
be difficult or unpleasant to use) ? 

♦ Which requirements are optional 
(i.e., the “bells and whistles 1 " that 
would make the system fun and 
interesting to use, but which aren’t 
essential or even important)? 

If the customer categorically decrees 
that all requirements are essential, you’re 
doomed. It’s likely rhat the project 
team will be late and over budget, even 
with good people, good tools, and good 
processes. If you can accomplish a ratio - 
nal triage, however, there's a good 
chance you’ll finish the must-have fea¬ 
tures and perhaps even some of the 
should-have features. The could-have 
features may not even make it into the 
design phase of the project. 

In today’s mad world, we also have to 
reevaluate this triage on a daily basis. Yes¬ 
terday’s must-have requirement could 
become irrelevant if our user’s strongest 
competitor suddenly goes bankrupt. 


Also, entirely new requirements can 
emerge at any point during the lifetime 
of the project. All this means that we have 
to focus more and more attention on 
requirements management, an activity 
that comes before the detailed analysis 
and design modeling handled by the tools 
described earlier. 


methods and tools may help us under¬ 
stand the details of the user’s require¬ 
ments more clearly than before. How¬ 
ever, if we are to achieve success in the 
complex world of client/server systems, 
we’ll have to learn to apply triage to the 
requirements at the beginning—and 
thro ughou c the 1 ife—o f the p roj ec t. 0 


WHERE TO FIND 


Cadre/Cayenne Software 
Burlington, MA 
(617)273-9003 
fax: (617) 229-9904 

Interactive Development 
Environments 

San Francisco, CA 
(415)543-1314 
fax: (415) S43-0145 

Marconi Systems 
Res ton, VA 
(703)736-3500 
fax:(703)736-3556 

Mark V Systems, Ltd. 
Encmo, CA 
(81 B) 995-7671 


fax: (81 8) 995-4267 

Object International. Inc. 
Raleigh, NC 
(919)772-7734 
fax: (919)772-9389 

Platinum Technology 
Protosoft Division 
Houston, TX 
(713)480-3233 
fax: (713)480-6606 

Popkin Software and 
Systems, Inc. 

New Yurk. NY 
(212)571-3434 
fax: (21 2) 571-3436 


Ptech 

Cambridge, MA 
£617)577-7100 
fax: (617) 577-7400 

Rational Software Corp, 
Santa Clara, CA 
(408)496-3600 
fax: (408) 496-3636 

Requisite, Inc. 

Boulder, CO 
(303) 499-9177 
fax: (303) 499-9535 

Zycad Corp. 

Reston, VA 
(703)904-4360 
fax:(703)834-6622 


The tools used for this activity are word 
processors, because users typically de¬ 
scribe their requirements in imperative 
English sentences like “the system must 
do X, Y, and Z.” Associated tools such as 
RTM (from Marconi Systems), Doors 
(from Zycad), and Requisite Pro (from 
Requisite) can help describe the priority, 
cost, risk, and other attributes of each 
requirement. 

As the attributes change dynamically 
throughout the project, requirements 
management tools can help ensure that 
the team remains focused on the must- 
have features, without being distracted 
by the could-have features that should be 
sacrificed to del iver something that is 
good enough. 

Acceptable Compromises 

Good-enough software is a controversial 
concept. In fact, many traditional soft¬ 
ware engineers reject it as an apology 
for mediocrity. But realistically, a 11 forms 
of engineering involve making explicit, 
rational compromises in a world of finite 
resources. The trick is to ensure that both 
the developer and the customer under¬ 
stand what those compromises are, and 
that they both agree that the result of 
these compromises are indeed good 
enough. 

Visual programming languages may 
help us write more code more quickly 
than ever before. OO analysis/design 
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days ago you had 
important data. 

jdays ago you 


had a power spi ke 


Bad power can 
corrupt all the files 
on a UNIX system. 

And that’s not all. Power 
problems can also cause net¬ 
work and hard drive crashes, 
read/ write errors, corruption 
or loss of data, faulty data 
transmissions, system lock¬ 
ups, premature failure of 
components and more. 

Best Power products are your 
answer. They clean up dirty 
power before it reaches your 


©3996 Bcsl Power. All Rights Reserved. 


equipment, which can reduce 
your computer and network 
downtime up to 80%. * And 
if you have a blackout, they 
provide backup power to shut 
down your system correctly. 

And now, every Best Power 
Single-Phase UPS comes 
with free software, pro¬ 
viding power monitoring 
and unattended shutdown 
for your entire computing 
environment 


So call Best Power for your 
power protection answers. 

Internet: http://www.bestpo wer. com 

Dubai: +9714 484 645 
Germany: +49 9131 77700 
Italy: +39 2 6600661 
Switzerland: +41 56 2019595 
UK: +44 1962 844414 

*A five-yciff power qualliy Biudy 
□rfiduetaj hy ftwi Power'll NtfliOnnl 
Power Laboratory showed rhjl Ihe 
fiLi inter of cul ls fw emnpyier service 
dniftped after UHUilktlon of ft UPS. 



Besl 510 Uninterruptible Power Systems 
(includes Free Software) 
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First Desktop RAID 
for SPARC™ 




RD10 RAID 

Throughput Performance 

[540i5rpm F/W SCSI-2 HDD) Mbytes/sec lO&teec 

Sequential Read (max) 

16.6 1307 

Sequential Write (max) 

17.2 1247 

Random Read (max) 

9.9 620 

Random Write (max) 

13.0 357 

RD10 RAID Subsystem Specifications 


■ 

RAID Levels Supported 

0,1,3, 5,6, (0+1) 

Processor 

33MHz 32bil RISC 

Cache Memory 

SM bytes to 128Mbytes 

Charnels 

2 host channels 


6 disk channels 

Disks Supported 

3.5", r high 


SCA-2 or 68-pin connector 


Fast/wide Single Ended SCSI-2 interface 

www. integrix.com 




RAID Storage Subsystem 


Features 

* High Availability 
■ True RAID data Integrity 
Fast throughput-17mb/$ec 
• Up to 25,2GB storage 
SPARC/SUN pizza box 
form factor 
• Easy to use GUI 

When you need your data safe, 
reliable, and ready, the Integrix RD10 
delivers high performance with low 
cost per Mbyte. 

Thanks to a dedicated 33MHz RISC 
processor and enhanced RAID technofogy, 
combined with dedicated I/O processors for each 
drive and host, the RD10 reaches throughput 
speeds in excess of 17Mbytes/sec. For high 
availability environments, dual fasl/wide SCSI ports 
make your data available to two hosts simultaneously 
Five different hardware RAID levels, hot spare disks, 
and hot-swappable drives keep your data safe and secure. 
Data automatically and transparently rebuilds on the spare 
drive eliminating downtime and data toss. Data integrity is 
assured for all mission-critical applications. 

The RD10 Graphical User Interface eliminates the need to 
type obscure commands found buried in the back of a service 
manual. Historical performance software analyzes and fine tunes 
your RAID. Configuration and firmware upgrades can be handled 
automatically. RD10 status and context-sensitive online help are 
made instantly available. All with the dick of a mouse button. 

RD10 R A ID Storage Subsystem 

Compatible with Solaris and Windows NT 
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integrix 


Corporate Headquarters 

2001 Corporate Center Drive 
Newbury Park, California 91320 
Tel: 800-300-8288 / 805-376-1000 
Fax: 805-376-1001 
Email: sales@integrix.oom 
http: //www. integrix .com 


Asia 

Beijing. P R,China 
Tel: 8610-253-5305 
Fax: 6610-253-5306 
Seoul, Korea 
Tel: 822-515-5303 
Fax: 622-515-5302 


<0 1990 Irrtegri*. Inc,, Negri* md Ihe EntagriX logo am registered trademarks and UWS, IOS. SEC, RD, HA, SGX, 
TGX. SWS arvct SSC are Trademarks of Inlegri-x, Inc. All other trademarks mentioned are the property or their 
respective companies. Ntanufactifned in USA Internationally supported 
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Distributed development of distributed applications doesn’t 
have to be a distributed nightmare. By Charles D. Knutson 


Developing Quality 


Distributed Development: What Makes It Easy 



Different tools can help simplify the work of building 
each piece of a distributed application. 


ne of the biggest problems 
in client/server application 
development is the double* 
edged nature of the concept 
“distributed. w On the one hand, the 
applications you develop must work in 
a distributed environment, where col¬ 
laboration takes place w ithout regard 
to national or geographic boundaries. 
On the other hand, development of the 
applications may be distributed, with 
teams in far-flung locations working on 
pieces of the same program. 

The first challenge is primarily an engi¬ 
neering issue; the second is a manage¬ 
ment issue. Together, the distributed 
development of distributed software is a 
nightmare when you also have to meet 
the goal of creating high-quality software 
under tight schedules. Fortunately, a 
handful of tools and management tech¬ 
niques offer hope. 

Getting There from Here 

A challenge common to all distributed 
applications is that someone, somewhere 
has to get information from here to there 
and back. One of the most costly aspects 
of distributed software has been in build- 
ing the underlying communication 
mechanisms. Writing directly to TCP/IP 
or Sequenced Packet Exchange (SPX) is 
not particularly pleasant, and slightly 
higher-level solutions like Sockets and 
Transport Level Interface (TLI) are only 
marginally better. 

The need for easy-to-use communica¬ 
tion mechanisms has inspired middle¬ 
ware technologies like the Common 
Object Request Broker Architecture 
(COREA) specification from the Object 
Management Group (OMG). This spec¬ 
ification lays out a mechanism for com¬ 
munication between distributed objects 
using object request brokers (ORBs) by 
way of an interface definition language 
(IDL). In this architecture, clients desir¬ 
ing to access the services of another 
object make requests to an ORB, which 
brokers a connection between the two 


and permits the client to access the object 
implementation. Many companies are 
now developing middleware products 
that are either based on or are compliant 
with COREA, including IBM’s SOMob- 
jeets Developer Toolkit. 

Similarly, within the Windows envi¬ 
ronment, Microsoft’s Distributed COM 
(or DCOM, formerly known as Network 
OLE) lets you build applications with 
objects that work together on distributed 
machines. Objects can communicate 
using DCOM without any object know¬ 
ing the physical location of any other 
object. Microsoft exhibits a wait-and-see 
attitude toward COREA. 

Microsoft based its Distributed COM 
remote procedure call on the Open Soft¬ 
ware Foundation’s Distributed Com¬ 
puting Environment (QSF’s DCE). This 
potentially means that, sometime in the 
future, distributed objects in Wmdows 
applications will be able to communicate 


with non-Microsoft operating systems. 
Middleware products can make it eas¬ 
ier for objects to communicate in situa¬ 
tions where nothing better exists. Luck¬ 
ily for developers of distributed 
applications, something better does exist 
in the form of distributed databases. 
Development environments for client/ 
server database applications can help you 
build sophisticated clients to access the 
services provided by back-end database 
products such as Gupta’s SQLBase and 
Microsoft’s SQL Server, These tools 
embed middleware capabilities within 
higher-level functions, so you don’t have 
to worry about the gritty details of get¬ 
ting packets from here to there. Lead¬ 
ing development packages include Bor¬ 
land International’s Delphi Client/Server 
Suite 2.0; Microsoft’s Visual Basic Enter¬ 
prise Edition 4.0; Gupta’s SQLWindows 
5.0; and Powersoft’s PowerBuilder 
En terp ri se for Wi ndo ws, continued 
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Developing Quality 



Pure Software's Purify includes error checking, filter analysis, 
memory-leak detection, and multiple application testing. 


To pick the right tool for your appli¬ 
cations, make sure the product you’re 
considering supports all the database 
engines used throughout your organiza¬ 
tion (some environments, such as Bor¬ 
land’s Delphi Client/Server Suite 2.0 
and Microsoft Visual Basic Enterprise 
Edition 4.0, can access up to eight differ¬ 
ent database engines). Also look for 
strong SQL support. Products that offer 
this include Delphi, Visual Basic, and 
SQLWindows 5,0. For database adminis¬ 
tration, tbe best tools, like Delphi, let you 
administer from within the tool. The 
visualizers in Gupta’s SQLWindows espe¬ 
cially stand out. Finally, data integrity can 
make or break your application. Because 
of this, development tools should offer 
programmatic access to referential 
integrity, as Visual Basic does. 

Juggling Developers 

Development tools aid you in building 
distributed software, but they aren’t the 
complete answer for high-quality appli¬ 
cations. One axiom of client/server devel¬ 
opment bolds that quality must be paid 
attention to early in the software life 
cycle, and programmers must he closely 
involved in quality assurance during all 
phases of development. That sounds 
great on paper, but it runs counter to the 
traditional waterfall model of software 
development that pi aces software testing 
near the end of the process. 

Compounding this problem is the 
fact that many companies still live with a 
wall (and some hostility) between the 
development and testing organizations. 
Development builds product until they 
decide it’s done, and they toss it over the 
wall to the QA department. The testing 
ream stands at the end of the assembly line 
with a piece of chalk, scrawling a big “X” 
on products doomed for reworking and 
throwing them back over the wall. 

Add distributed development to the 
mix and the goal of qua! ity software writ¬ 
ten on time seems impossible. To handle 
the increased complexity of distributed 
products, development and test engineers 
must live in greater harmony and inter¬ 
act earlier in the development process. 
And what do you do when the develop¬ 
ment department sees quality assurance 
as the testing department’s job ? Or when 
developers are expected to do unit test¬ 
ing but don’t know how to start? 

The best way to make the development 
and testing teams harmonize is to make 


system defect in formation available to all 
members of the team. Distributed bug¬ 
tracking systems allow test engineers to 
communicate with development engi¬ 
neers regardless of physical location. 
Tracking systems include CA-Endevor/ 
WSX from Computer Associates; Case- 
Ware from Continuus Software; and 
Cohesion Team/SEE from Digital Equip¬ 
ment, These systems can automatically 
pass work among members of a devel¬ 
opment group, regardless of where they 
may be. You can augment these systems 
by combining the bug-tracking system 
with an automated testing facility (see 
“Testing, Testing,” page 97). This way, 
tests can automatically run while an engi¬ 
neer is gone for the night, and bug reports 
can be waiting in the morning. 

So how do you get development engi¬ 
neers and QA experts to convert to new 
policies and technologies? The most com¬ 
mon approach—to mandate change 
and then live with armed rebellion until 
the most hostile individuals either go 
away or stop whining—is probably not 
the best. A more Trojan Horse approach 
works on the psyche of the develop¬ 
ment engineer. You take a product like 
Pure Software’s Purify, which runs in 
the background and automatically 
reports problems. You can get develop¬ 
ment engineers to buy into background 
testing by emphasizing one of its impor¬ 
tant benefits: Because testing tells devel¬ 
opers about problems before the QA staff 


uncovers them, developers are saved the 
embarrassment of having bugs entered 
into the tracking system where they will 
be visible to management. The engineer 
is now doing unit testing, albeit not in a 
structured way. 

Another example is code coverage 
tools, such as QG/Coverage (CenterLme 
Software) and PureCoverage (Pure Soft¬ 
ware). Code coverage—keeping track of 
how much code actually was tested dur¬ 
ing a test—is often viewed as a QA func¬ 
tion, since that department is the one pre- 
occupied with how much of the code 
their system tests are touching. But why 
shouldn’t development engineers use 
these tools whenever they take the prod¬ 
uct for a spin? Shouldn't they also have a 
clue about how much coverage they are 
getting before it enters formal system test¬ 
ing? Despite tbe distributed nature of the 
development, such tools help ensure soft¬ 
ware quality during the development 
process, without what often seems like 
the intrusion of formal testing. 

Unwanted Blasts 
from the Past 

Legacy code is another nasty problem 
developers face. Imagine this; You’ve just 
been handed 50,000 lines of code you’ve 
never seen before, and you need to find 
and fix a single bug. You probably spend 
two full weeks just tracking your way 
through the code, change one line, 
recompile, and the bug goes away. You 
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of people will experience 
their worst niahtmare. 


They will lose presentations and 
reports to a computer crash! 


They will blame their 
software or hardware 
when a power problem 
is really responsible. 

Power problems can also 
cause network and hard drive 
crashes, read/write errors, cor¬ 
ruption or loss of data, faulty 
data transmissions, system 
lockups, premature failure of 
components and much more. 


Best Power products are your 
answer. They clean up dirty 
power , which can reduce your 
computer problems by up to 
80%,* They also provide 
backup power to shutdown 
gracefully in a blackout 

And now, ail Best Power 
Single-Phase UPSs come 
bundled with free software, 
providing power monitoring 
and automatic unattended 
shutdown for your system. 


Don't take unnecessary risks. 
Call Best Power for your 
power protection answers. 
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hope. You also hope that you haven't 
introduced some other bug by failing to 
understand dependencies in the code that 
weren't visible using grep. And how does 
your effort affect the other far-flung 
members of the development team? 

Discover, from Software Emancipa¬ 
tion Technology, is one tool that provides 
developers with a view of code depem 
dencies and allows for sharing informa¬ 
tion among members of a distributed 
team. One of the first things engineers 
often do when faced with legacy code is 
build a picture that can help them under- 


Developing Quality 


stand where to hunt for a bug. Automat¬ 
ed tools can build these pictures and share 
the knowledge with distant teammates. 

Fighting Fire with Fire 

When technology grows in complexity, 
the source of quality lies in the same tech¬ 
nology. If distribution is your problem, 
distribution can also be your solution* As 
project management tools grow in com¬ 
plexity, their functions will evolve and 
interconnect. Bug tracking and code cov¬ 
erage testing will unite to form distrib¬ 
uted development took One of the most 
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visible waves involves the use of distrib¬ 
uted objects as building blocks for dis¬ 
tributed systems. 

Perhaps the best example of this is also 
the world’s most distributed system. Soft¬ 
ware Emancipation plans to allow Dis¬ 
cover to provide its wealth of informa¬ 
tion by way of Hypertext Markup 
Language (HTML), so that distributed 
teams can browse source code and other 
information on the Web. Again, this is 
using a distributed system (the Web) to 
support distributed development. 

Others cake this idea a step further and 
suggest that we should look at using the 
already distributed Web to replace tra¬ 
ditional forms of distributed client/serv¬ 
er applications. And why not? With Com¬ 
mon Gateway Interface (CGI), we can 
input information via a Web page, and 
with Java applets, portions of a distrib¬ 
uted application can download to a client 
workstation and execute* Netscape Nav¬ 
igator as a universal client front end? 
Stranger things have happened* But we 
can be sure that development teams are 
going to keep spreading out, and appli¬ 
cations are spreading out with them. 
Whether you’re a developer or a coordi¬ 
nator, make sure you’ve got the right 
tools before you’re spread too thin* HI 


Charles D. Knutson is president ofComSoft 
Consisting in Corvallis, Oregon, in a previous 
life he was a astern test manager for Novell 
NetWare Client Products, You can contact him 

at dcnutson@cscon5ult»coTn, 
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Shrink-wrapped and custom tools ease the testing of client!server 
applications. By Stephen R. Quinn and Muralidhar Sitaram 


Testing, Testing 


Automated Testing to Stress a Server 




Cantered user data repeatedly 
played back 



Minimi 

Minimi 

imiimi 


Server 


Programs that generate data 


Automated testing 


The simplest case of client/server: a two-tiered architecture. This 
is easy to test using shrink-wrapped automated test tools. 


o you’ve already done the 
simple parts: designing your 
client/server application and 
writing the code. Now it’s 
time to see how well it works under real- 
world conditions. You need to run load 
tests that place large demands on the sys¬ 
tem* And you don't want to be the one 
pounding the keyboard for 100 hours 
straight. The answer: automated testing. 
By mechanically varying the load on your 
system, automated testing can provide 
you with the information you need. 

Unfortunately, as you move from a 
two-tiered to a multitiered architec¬ 
ture, the level of skill required to create 
the automated tests increases as the inter¬ 
action between layers becomes more 
complicated. But you can take advantage 
o f auto m ated testi n g in you r m u 1 ti tie re d 
architecture. This article presents some 
tricks and tips that will help you get start¬ 
ed with automated testing. 

Your testing should provide you with 
de tai I ed—and cal mi ng—i n formation on 
reliability (Will your system lock up with 
increased load?), scalability (Will access 
time degrade with increased load?), and 
design flaws (Can the system architec¬ 
ture handle the level and complexity of 
use?). This last point is important: the 
problem with many client/server systems 
is, indeed, their architecture. Load test¬ 
ing helps isolate architectural prob¬ 
lems. To achieve the desired results, you 
are, of course, better off optimizing your 
system’s architecture up front and not as 
an afterthought. To optimize your de¬ 
sign, you should do the following. 

♦ Minimize the amount of net¬ 
work traffic. One way to do this is to 
encapsulate the SQL or use remote 
procedure calls (RFCs) instead of 
sending raw SQL across the network. 

♦ Insulate the whole system from 
errant or failed processes. One failed 
client should not lock up others* 

♦ Reduce the contention for re¬ 
sources. For example, in a database 


client/server system, reduce the 
length of transactions to avoid data¬ 
base-resource contentions. 

Getting Testy 

By this point, you should have the bug 
population mostly quelled and be ready 
to take on the more systemwide and per¬ 
formance-associated aspects of the appli¬ 
cation. To create an automated test in a 
client/server environment, you need 
both a test harness (which provides the 
infrastructure in which the tests run) and 
one or more test scripts. 

A test harness schedules a test to run 
at a specific time, for a specific time inter¬ 
val, on a specific machine on a network. 
A commercially available test harness 
typically also includes an integrated test- 
development environment. A test har¬ 
ness collects information at run time, 
including details on failures, perfor¬ 
mance statistics, and network status. 

In general, there are four ways to cre¬ 
ate a test* You can record the actions of 
real users on your GUI front end and then 
replay those actions later. Similarly, you 


might capture the post-GUL application 
outpur directly and play that back later. 
(For example, to test a Web server, you 
might capture the HTTP requests from 
the client to the server and then replay 
them.) You can programmatically gen¬ 
erate one or more test scripts (c.g*, scripts 
that capture the low-level graphical sub¬ 
system protocol instead of recording user 
actions that screen resolutions and fonts 
can affect)* Finally, you can write a white- 
box test (explained below) that talks to 
your system’s API directly and mimics 
user actions. 

Thus, tests that you create and run in 
the test harness typically perform sever¬ 
al tasks. They might drive a GUI front end 
to simulate the actions of a live user. They 
might also interact directly with a serv¬ 
er by circumventing the GUI front end: 
This is called a white-box test . In addi¬ 
tion, they might execute the protocol 
between the client and the server (e.g., 
SQL and HTTP requests). 

Most tests must fit your specific appli¬ 
cation; therefore, you cannot buy shrink- 
wrapped tests from a vendor. But there 
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are tools available that simplify the pro¬ 
cess of creating your own tests. 

Automated client/server harness- 
and-test solutions fall into four cate¬ 
gories, depending on whether each part 
is shrink-wrapped or custom-developed. 
Custom test-and-harness combinations 
are the most flexible, but naturally they 
require the most work on your part. If the 
combination seems suited to your par¬ 
ticular applications, shrink-wrapped tests 
and harnesses minimize your effort. Oth¬ 
erwise, a custom test with a shrink- 
wrapped harness provides flexibility and 
control without much effort on your part. 
Pairing a shrink-wrapped test with a cus¬ 
tom harness is the least desirable option. 

To determine the type of solution that 
you should use to load-test your appli¬ 
cation, you should consider several fac¬ 
tors. First, determine the expected num¬ 
ber of users. Second, consider the type of 
information clients and servers will ex¬ 
change. It might be simple, static infor¬ 
mation, like HTTP; complex informa¬ 
tion, like SQL; or some higher-level 
protocol, like RPC. Finally, determine the 
number and complexity of tiers in a mul¬ 
titiered architecture. 

Shrink-Wrapped Tests 
and Harnesses 

Our experience indicates that it’s more 
cost- and time-effective to use a shrink- 
wrapped harness. If you’re testing a mul¬ 
titiered product where you need to sim¬ 
ulate many users, we recommend using 
a custom white-box test. A two-tiered sys¬ 
tem with a small number of users using 
a standard protocol, such as HTTP or SQI., 
tests best with a shrink-wrapped test har¬ 
ness and test-development environment. 

New technologies are emerging from 
vendors of automated test tools. For 
example, in the high-end client/server 
tools market. Pure Software’s PurePer- 
formix Script-and-Go technology allows 
you to capture the interaction between 
your application and the input device, 
such as a character terminal, an X Win¬ 
dow System terminal, or a PC. This is a 
variant of record/playback technology, 
which captures the low-level subsystem 
protocol. PurePerformix can also capture 
SQL traffic between your client and data¬ 
base server. The captured SQL traffic goes 
into scripts later. PurePerformix can ar¬ 
range a mix of scripts to run from one 
central driver machine. 

Client/server applications can manage 


a complex information life cycle, where 
data is entered, processed, and deliv¬ 
ered throughout the corporate enter¬ 
prise. Softbridge’s Automated Test Facil¬ 
ity (ATF) addresses the demands of the 
multitiered, multiapplication architec¬ 
ture. You can run ATF from a single con¬ 
trol machine to follow the life cycle of a 
data record. If the process fails, ATF stops 
the failed test and starts the next test. ATF 
supports both record/playback and pro¬ 
grammatic test development. 

Mercury’s Load Runner works in one 
of two modes. In GUI Virtual User mode, 
LoadRunner works with Mercury’s auto¬ 
mated test tool, Win Runner, to provide 
a way for you to run Win Runner tests in 
a distributed fashion on multiple PC cli¬ 
ents through the client GUI front end. 
Mercury supports both recording and 
playback of user actions, of low-level pro¬ 
tocols, and of programmatically devel¬ 
oped test-script technology. 

In LoadRunner’s DB Virtual User 
mode, the tests run white-box tests or pre¬ 
recorded script files (e.g., SQL or HTTP). 
You can generate queries and updates 
to your server over the network without 
going through your client GUI front 
end. The advantage of white-box testing 
is that you can run multiple virtual users 
on each machine. (Mercury claims you 
can have multiple GUI virtual users, but 
you might run into problems with mem¬ 
ory constraints and setup issues.) 

On networked Unix machines, Load- 
Runner can generate multiple virtual 
database users that send SQL (or other 
types of traffic) directly to the server. 
Using multiple virtual database users, 
you can simulate hundreds or (in theory) 
thousands of users with the right hard¬ 
ware. Mercury also provides tools to col¬ 
lect SQL from your client for subsequent 
use in DB Virtual User tests. This tech¬ 
nology can do either white-box testing or 
recording and playback of SQL. 

Segue Software’s Quality Works prod¬ 
ucts also simulate multiple virtual users. 
QA Partner: Distributed allows you to run 
scripts on multiple client GUI front ends 
simultaneously (with the added benefit 
that clients can be on different platforms). 
QA DBTester can send SQL directly to a 
database server, thereby circumventing 
your client front end. 

SQA’s LoadTest works in conjunction 
with the company’s Robot automated 
test tool. You drive the PC client front end 
with Robot scripts that LoadTest distrib- 
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Multitiered architectures often 
require white-box tests for the 
middleware layers. 


utes to machines over the network. The 
Robot scripts load your server with queries 
and updates. Your limit is the number of 
PCs that are available or that you’re will¬ 
ing to set up and use for testing. (With this 
system, the number of PCs limits the num¬ 
ber of virtual users.) LoadTest therefore 
supports the recording and playback of 
user interaction in a distributed situation. 

Using PurePerformix, QA DBTester, or 
LoadRunner’s DB Virtual User technol¬ 
ogy, you can simulate large numbers of 
users to verify the scalability of your cli¬ 
ent/server architecture. You can also do 
this with Mercury Interactive’s GUI Vir¬ 
tual User technology or SQA’s LoadTest 
technology (using one virtual user per PC 
in the distributed test). 

Both distributed GUI testing and dis¬ 
tributed multiprocess virtual-user testing 
capture detailed information for later 
analysis. In some cases, you can write the 
script with functions that provide timing 
information. Of course, your test harness 
tells you when a specific test fails. 

The disadvantage of simulating multi¬ 
ple users on a single machine is that you’re 
not generating real network-traffic con¬ 
ditions. But it’s easier to simulate a large 
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number of users. You can generate real 
network-traffic conditions by running 
one virtual user per PC through the diem 
front end. But this process is too labor- 
intensive and expensive—you need more 
than 1000 machines. 

There are other pitfalls when simulat¬ 
ing multiple users on a single machine. 
Primarily,you're runnings small number 
of PCs and predicting the performance 
degradation from the results of the sim¬ 
ulation. If the degradation is predictable, 
you're fine. But if performance degrades, 
your test done with 20 machines will not 
reveal the serious degradation that occurs 
with 21 machines. 

We recommend using mukiprocessed 
virtual users and GUI virtual users to ver¬ 
ify scalability. The only alternative is to 
work with an outside testing lab to per¬ 
form massive single-user-per-PC tests; 
this is an expensive proposition, but it 
might be the only way in certain cases. 



SQA r s LoadTest product includes good graphics capabilities that 
give you a visual representation of your results* 


Custom Tests and Harnesses 


A number of situations mandate a custom 
rather than a shrink-wrapped solution. 


Where flexibility and control are para¬ 
mount, you’ll want to at least consider 


writing the tests yourself. Such situations 
include an application that’s out of the 
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mainstream, platform combinations that 
exceed the abilities of the shrink-wrapped 
tools, and performance characteristics 
that are special cases. The downside is 
that it requires more effort to develop and 
verify these tests. 

You can write custom test solutions 
completely in-house, and tools are avail¬ 
able to help you do just that. For exam¬ 
ple, Database Accessory (DA), from In¬ 
tegrated Computer Solutions, takes you 
through the whole client/server applica¬ 
tions development process. The tests 
deliver keystrokes to the GUI using a 
scripting language called Tool Command 
Language (TCL, pronounced “tickle”). 
These scripts drive the application and 
hence simulate user input, TCLcan query 
the database independently and match 
the internal state of the application with 
the results of the independent database 
query. 

This verification method offers error 
checking that might be appropriate in any 
number of custom automated test sce¬ 
narios. You can use DAT method with 
most of the shrink-wrapped automated 


A SAMPLE TEST 

/• The vuser run tunerion is called when rhe Yuser receives a run command. 

V 

HitLRFUNC 

vuse r ru fi(LR PAHAM p) 

{ 

// Test class imtoli zation 

for (inc i — 1; i < = gtierations; i+ +) { 

I routputmessagef Winning iteration %d”. i); 

// Other tests... 

// Rendezvous before doing Select and Propagate test 
lr_ren d ezvousf Sei ect An dPropagate"); 

1 rsemmm faction ( <f Sd ectA n d Propagate" ); 

//Select record 

if (!DCO_SelectRecord(recp)) { 

// Selection failed. Log message and end transaction as failure 
Ir^errorjnessagef"Record could not be selected in callBrowser®); 
t re ndrransacno n ( w Se JectAnd Propagate L RFAIL); 

} else i 

// Selection succeeded. Propagate join selections, 
i f(! DCXl PropagateJ oi n ftu p)) 

// Propagation failed. End transaction as failure. 

3 r_cnd_tra n saeti on (“Sele ctAn dPropagate", LR FAIL); 

//Select and Propagate test succeeded. End transaction as success. 
lr_end_transacrion("SelectAndPropagate”, LR PASS); 

} 

//Other tesrs.., 

> 

return 0; /* Test passed */ 

} 

,^%END_SECnON%V 
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Today; students and business people alike need die power to exceed expectations in order to succeed in life. And rite Apple*' Power Macintosh 1 7600 
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the Power Mac 7600 jump starts die imagination. From multimedia computers to automotive sensors. Motorola powers innovative solutions that enable your success. 
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test solutions, but typically you get all 
your feedback through the client GUI 
front end* 

Blood, Sweat, and Tiers 

Another reason to go the custom-test 
route is if the communication mechanism 
between your client and server uses tech¬ 
nology that shrink-wrapped tools cannot 
effectively capture. Then, writing white- 
box tests may be the only way to go (oth¬ 
er than using GUI-automated scripts). 
Our company, Quintus, uses an RPC pro¬ 
tocol between each tier in the compa¬ 
ny's multitiered architecture. Rut shrink- 
wrapped tools cannot capture RPCs, so 
we decided to write our own white-box 
tests instead. 

One advantage of white-box testing in 
a multitiered architecture is that you can 
use the APIs between each tier to test their 
interaction. To build white-box tests for 
Quintus's customer-information man¬ 
agement applications suite, we took ad¬ 
vantage of internal APIs while using Load- 
Runnnerk harness capabilities. 

Quintus tested the interaction not only 
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between the white-box client and the in¬ 
termediate servers but also between those 
servers and the database. This ensured 
that each tier was tested independently 
from the other tiers and was healthy. The 
white-box tests also simulated the same 
network traffic between the servers and 
the real clients. 

The text box “A Sample Test" on page 
10 i shows a code snippet of a white-box 
test written against Quintus's APIs. This 
snippet shows the use of the LoadRunner 
functions that captured transaction infor¬ 
mation and sent messages to a central 
controller* The white-box tests were 
designed to perform typical operations 
that a user might perform on the key¬ 
board: creating a new record, updating 
an existing record, and deleting a record. 

Quintus also wrote a number of tests 
that simulated the client/server interac¬ 
tion process, such as connecting and dis¬ 
connecting from the database and ini¬ 
tializing the client subsystem. Simple 
scripts repeated the tests a specified num¬ 
ber of times. Other tests exercised each 
API call independently, allowing testers 


to gauge their behavior under stress. 

When configuring database servers 
and networks, it was necessary to ensure 
that the database servers could handle 
several hundred connections. This in¬ 
volved configuring the database server 
machine with enough memory, storage, 
and shared memory. 

Don’t Be a Crash-Test 
Dummy 

The use of automated test took can save 
time and effort, but only if you let them. 
When using automated test took in the 
software development process, take the 
path of least resistance* For example, 
don't waste resources trying to make your 
test tool “see" custom controls in the tar¬ 
get application’s GUI, If control type map¬ 
pings (e.g., mapping a custom button to 
the type button) don’t fix the problem, 
you can create automated test scripts that 
don't use the errant control. 

Another way to maximize your engi¬ 
neering resources is to start small in client/ 
server automated testing. Start a pilot 
program with modest expectations and 
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plans. As you garner some success in your 
automated testing, widen the scope and 
depth of the testing. 

When running your tests, you need 
information about what the application 
is doing while the tests are running. Con¬ 
sider how best to monitor the progress of 
your automated tests in real time, using 
information such as database and inter¬ 
mediate server log files; user connections; 
record, page, and table locks; and log files 
generated by the actual tests. 

Ideally, you should install a network 
sniffer to monitor the flow of packets on 
the network to identify any bottlenecks. 
Don Lanoue, a senior technology con¬ 
sultant at Digital Network Services, says 
that while a half-second response is fine, 
if you’re a support agent on the phone, 
you need instant answers. Your network 
bandwidth can make the difference. 

Lanoue, who is a veteran of modeling 
small and large systems, explains that 
“there are customers out there that have 
networks that don’t run well. We go in 
and collect data and feed it into a model¬ 
ing tool. Once you have the network 


modeled, then you can play ‘what if.’” 

But Lanoue warns that not just any sys¬ 
tem administrator can effectively accom¬ 
plish this task. If you’re considering using 
a modeling tool, check out CACI’s Corn- 
Net III and Systems and Networks’ 
Bones. Both tools do LAN and WAN net¬ 
work simulations. 

Put to the Test 

If you plan to deliver client/server soft¬ 
ware, an automated test harness and test- 


WHERE TO FIND 


Integrated 
Computer Solutions 
Cambridge. MA 
(617)621-0060 
http://www.ics.com/ 
IntraNet 

Mercury Interactive 
Corp. 

Sunnyvale, CA 
(408)523-9900 
http://www.mcrc-int 
.com 

Pure Software, Inc. 
Sunnyvale, CA 
(408)720-1600 


http://www.pure.com 

Segue Software, 
Inc. 

Newton Centre. MA 
(800) 922-3771 
http://www.segue.com 

Softbridge, Inc. 
Cambridge, MA 
(617)576-2257 
fax:(617)864-7747 

SQA, Inc. 

Woburn, MA 
(800)228-9922 
http://www.sqa.com 


development tool should be a part of your 
rest process. Our experiences at Quin¬ 
tus lead us to strongly recommend spend¬ 
ing your resources on test development 
and not on test-harness development. 

Quality and scalability in a client/serv¬ 
er system must be built into the architec¬ 
ture. Make sure you understand the intri¬ 
cacies of your architecture and allocate 
the time and resources needed to perform 
automated testing on it. Write white-box 
tests that simulate multiple users from a 
single machine. We leveraged our testing 
effort by using tests simulating multiple 
users. Finally, if you’re using automated 
tests in a client/server environment, al¬ 
ways start small. Do a pilot of your test, 
and when that works, scale up. This 
method works. □ 

Stephen R. Quinn is manager of software qual¬ 
ity at Quintus Corp. and has written exten¬ 
sively about automated test tools. Muralid- 
har Sitaram is director of product development 
at Quintus. You can reach them at Stephen 
.quinn@quintus.com and at sitaram@ 
quintus.com, respectively. 
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io Multifunction 
Telephony Boards 


Hardware 


We test devices that put 
fax, modem, and voice 
capability all in one place. 
By Maggi Bender, Dorothy 
Hudson, Jim Kane, and 
John McDonough 


ow would you like a new fax 
macfaine, a tel epl 10 ne an swe r- 
ing machine, and an upgrade 
to your PC’s modem and 
sound capabilities—all for one low price? 
If so, then you're ready for a telephony 
device: the all-in-one Swiss Army knife 
of PC communications. Telephony 
devices integrate data/fax modems, 
voice-mail functionality, a speakerphone 
and microphone for telephone conver¬ 
sations, and CD-qual ity audio for $200 to 
$300. If you're still not convinced, most 
telephony card vendors will sweeten the 
deal with Internet telephone capability 
and on-line connectivity software. 

Telephony devices provide a central 
management system for busy small 
office/home office (SOHO) workers. 
These products consolidate e-mail, voice 
mail, and faxes, making it easy to retrieve 
them even when you’re on the road. 
They also reduce desk clutter (you can 
sell your fax machine, answering 
machine, and external modem). The tele¬ 
phony devices with sound capabilities 
add to your listening pleasure because 
they provide 3-D sound effects for your 
Rebel Assault space battles and multi- 
media ap p I icati o n s. 

For this roundup, we tested 10 prod¬ 
ucts (eight internal and two external) that 
bring us closer to the vision of integrat¬ 
ing telephones with computers. These 
telephony devices have full-duplex 
speakers and microphones for hands-free 
telephone conversations (you can use a 
headset instead of the speakers if you 
want privacy). The best telephony cards 
we tested are total out-of-box solutions 
with easy-to-use telecommunications 



management software. Software tele¬ 
phony utilities commonly bundled with 
the telephony devices include multiple- 
mailbox voice mail, fax reception and fax 
broadcasting to and from multiple users, 
and paging services. 

To evaluate the cards, we ran perfor¬ 
mance tests that measure each modem's 
data-throughput rate, (All of them have 
at least 28.8-Kbps modems.) The speed 
of the internal modem, after all, is the 
main performance issue for telephony 


BYTE 


BEST 


TELEPHONY BOAR 


Aztech Labs AT3300 Audio 


Telephony, Mayes Accura 28,8, and 
US Robotics Sportster Voice 
28,8 Faxmodem PVM 

These three telephony boards tied 
for first with their high performance* 
ease of use, and features. 


cards. We also pu t heavy emphasis on fea¬ 
tures and usability We wanted to make 
sure the internal cards and external box¬ 
es were easy to install and use. We found 
the self-configuring plug-and-play 
devices the easiest to install because you 
don't have to fuss with IRQ/DMA jumpers 
or switches. 

Dial 33.6 for Faster 
Throughput 

The fastest modem in our testbed is the 
US Robotics Sportster Voice 28.8 Faxmo¬ 
dem PVM, which (despite its misleading 
name) is the only telephony card we test¬ 


ed that supports the latest V34 protocol 
for transmission speeds of 33.6 Kbps. 
(Remember that to get the higher speed, 
you need a 33.6-Klrps modem at both 
ends of the connection.) The new proto¬ 
col upstages the predominant 2H.8-Kbps 
modem baud rate by using a more 
advanced coding mechanism for sending 
and receiving data. You can boost DSP- 
based modems that have 28.8-Kbps data 
pumps to the 33,6-Kbps baud rate with a 
flash ROM upgrade. 

US Robotics’ Sportster proved to be 
consistently the best performer in our 
gauntlet of file transfer benchmarks, 
albeit not really 16 percent faster than the 
closest 28,8-Kbps modems: Hayes Micro¬ 
compute r Products’ Accura 28.8, Best 
Data Products’ Smart One 2834VLX 
External Modem, and Aztech Labs’ 
AT330G Audio Telephony. 

Calling SOHO Users 

File transfer performance is certainly 
important, but the telephony devices we 
tested are more than just glorified 
modems. Their many telephony features 
can make your small office sound like a 
big corporation’s front desk when some¬ 
one calls you. They come with profes¬ 
sional-sounding prerecorded greetings, 
and you can set up multiple mailboxes for 
different users at your location. We rec¬ 
ommend you keep voice-quality set¬ 
tings as low as possible to minimize the 
amount of space needed to store mes¬ 
sages; voice-mail messages are disk hogs. 
Fortunately, most voice-mail software lets 
you set parameters for message length 
and mailbox size. 

For long-distance access, you can dial 
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MODEM 9 

Eight of the 1Q telephony devices 
utilize 26. B-Kbps data pumps 
from Rockwell, The Spectrum 
Signal Processing V,43 Office F/X 
Modem Beard, however, uses 
IBM's Mwave 27BO DSP, and the 
US Robotics Sportster Voice 28,8 
Faxmodem PVM uses a Texas 
Instru m ents-manuf actured 
modem that provides 33.6-Kbps 
throughput. 


MICROPHONE CONNECTOR 

You can connect a microphone for 
voice input. The internal telephony 
cards have external microphones that 
are easy to move around on the desk so 
you can speak comfortably on the phone. 


JOYSTICK CON N ECTOR 

As with sound boards 1 the telephony boards with 
audio capabilities pro vide joy stick connectors so 
you can blast away at intergalactic nasties. 


Some telephony boards 
have several different CD 
interface connectors so 
you can hook your system’s 
CD-ROM drive to the 
board. \ 


Some cards, like Diamond Multimedia 
Systems TeleComm an der 35Q0XL, have 
on-board connectors for MIDI synthesizers to 
prod Lice h i gh-f ide I ity sou nd 


MODEM JACK 

Lets you connect a 
phone set and phone 
line (using a telephone 
adapter cable) for 
transmitting data and 
voice messages and 
faxing documents.^ 

\ 


SPEAKER-OUT 
CONNECTOR 

Want bigger audio? 
This connector 
makes it possible to 
redirect sounds that 
normally come from 
the PC speakers to 


in to check your messages and even have 
them forwarded to remote locations; 
most telephony devices w ill even page 
you when they receive messages and fax¬ 
es. Callers can also get nearly instant 
information about your business by 
accessing fax-on-demajid services when 
y ou' re no tin th e o ffi ce to take the ir calls. 
Password ID lets only authorized users 
dial into their mailboxes, and caller ID lets 
you screen annoying callers. You can view 
incoming faxes on-screen before print¬ 
ing them. 

The vendors bundle a demo copy of 
voice-over-the-lnrernet software like 
Netspeak’s WebPhone or VocalTec’s 
Internet Phone and utilize Digital Simul¬ 
taneous Voice and Data (DSVD) or Alter¬ 


nating Voice and Data (AVD) technology. 
Modem applications can typically run 
at 19.2-Kbps data rates while in DSVD 
mode. On-line game combatants and 
technical support people can use DSVD 
to keep their conversation going without 
disconnecting the voice channel to con¬ 
nect a data channel. For on-line services, 
the vendors provide software for Com¬ 
puServe, America Online, and the Imag¬ 
ination Network. They also toss in a Web 
brow r ser. 

Most of the telephony cards have 
sound capabilities, but you won’t need 
that if you already have a dependable 
Sound Blaster Pro-compatible card in 
your system. Having a sound chip on 
the card isn’t really necessary for tele¬ 


phony applications, but it’s a nice bonus 
if you have just a mono speaker. If you are 
happy with vour PC’s sound, then you can 
save some money with an inexpensive 
“nonsound” telephony device like Best 
Data’s Smart One 2834VLX External 
Modem {$209} or Connectw r are’s 
Pho neWork s 2 8.8 ($229) * contin ued 
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I he 10 telephony products in 
this roundup are trailblazers 
of sorts, a mish-mash of tech- 
I oologies stuck on one inter¬ 
nal card or in a small external box. Six of 
the eight internal devices we tested have 
on-board sound chips, while the two 
external boxes—Best Data Products' 
Smart One 2834VLX External Modem 
and US Robotics’ Sportster Voice 20 
Faxmodem PVM—are basically modems 
with microphones and a jack for a full- 
duplex speaker or a headset. The exter¬ 
nal telephony products are easier to 
install and take up very little desk space. 

Once you have decided on cither an 
internal or external telephony solution, 
you should consider the following: 
modem performance, the different tele¬ 
phony features available, and, of course, 
price. The modem performance will affect 
your download speed, browsing, and file 
transfer times. See the table on page 110 
to see what features the telephony devices 
have for voice mail, data and fax proto¬ 
cols, and sound quality. The price span 
from low to high ($199 to $329) isn’t that 
great, so you don’t have to dig too deep 
to get what you really want. 


Modem Performance 

The US Robotics Sportster Voice 28,8 Fax¬ 
modem PVM ($279)—which supports the 
33.6-Kbps baud rates—is the fastest 
modem in our performance benchmarks, 
but there are several modems with 28.8- 
Kbps data pumps that are almost as quick 
as the Sportster. Hayes Microcomputer 
Products 1 Accura 28.8 ($259), Best Data 
Products 1 Smart One 2834VLX External 
Modem ($209), and Aztech Labs’AT33O0 
Audio Telephony ($199) can really move 
data through telephone wire with their 
Rockwell data pumps. The next best in 
performance is the Spectrum Signal 
Processing V34 Office F/X Modem Board 
($299), which uses IBM’s Mwave 2780 
DSP data pump. We recommend getting 
the fastest modem possible because fast 
and reliable connections are the lifeline 
for telephony users. 

The Hayes Accura 28.8 has the second- 
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best-overall data-throughput perfor¬ 
mance in modem testing, and it is best 
among all the telephony devices that max 
out at the 28.8-Kbps baud rate. Hayes also 
supplies several telephony utilities. You 
can switch between voice and data on the 
same telephone call with VoiceView's 
TalkShop, cruise the Net with Quarter- 
deck's ImemetSuite 2, and make free 
long-distance calls over the Internet with 
Quarterdeck’s WebTalk. Hayes' internal 
card is easy to install, thanks to its Win¬ 
dows 95 plug-and-play capabilities, and 
it has a lengthy five-year warranty. 

The Spectrum Signal Processing V34 
Office F/X Modem combines fast data 
throughput with excel lent audio, thanks 
to its on-board Mwave chip. The inter¬ 
nal card enhances its Sound Blaster 
Pro-compatible audio with QSound 3- 
D effects. This 3-D sound adds to the fun 
of playing games, which Spectrum sup¬ 
ports wirh a joystick port. The company 
also enhances its product with software 
tools that let you receive and store fax, 
voice, and e-mail messages. 

Feature-Filled Telephony 

Boca Research’s Sound Expression 28.8 
SRS ($329) is the most expensive tele¬ 
phony device that we tested, but it has the 
most features that we think a multi me¬ 
dia/communications card should have. 


You can broadcast faxes to multiple users 
and schedule your PC to send them at 
night when telephone rates are lower. 
Voice-mail features include caller ID sup¬ 
port, multiple password-protected mail¬ 
boxes, and automatic call detection that 
distinguishes among voice, fax, and 
data calls. The card has excellent 16-bit 
stereo sound, and it has a 15-pin MIDI joy¬ 
stick connector for DOS-based games. 
The plug-and-play card is easy to set up 
and has a five-year warranty. 

Creative Labs’ Phone Blaster 28,8 
($270) has ho-hum performance in our 
th roughput tests, bu t its feature set is sur¬ 
passed only by Boca Research’s Sound 
Expression 28.8 SRS. The Phone Blaster 
includes Microsoft Phone to create a cen¬ 
tralized telephony message center. It also 
comes with Pacific Information Systems’ 
Super Vo ice 2.2b, which creates up to 1000 
voice-mail boxes and fax folders and 
can even play music when you put a caller 
on hold. NetSpeak's WebPhone provides 
point-to-point voice communication 
over the Internet and other TCP/ IP-based 
networks. The sound-capable internal 
card also has utilities for mixing audio 
files, adding effects to WAV files, and 
embedding audio files into Windows 
applications. 

Zoom Telephonies’ ComStar 28.8 
Modem Board ($229) is another fea- 


ON THE SOFTWARE SIDE 


V endors provide software 
uti I itles tha tenhan ee the! r 
telephony hardware. An easy- 
to-use interface lets typical 
SOHO users get up and run¬ 
ning within minutes of instal¬ 
lation. All the telephony 
boards we tested have soft¬ 
ware packages that include 
three main components: 
voice, fax, and data. The easi- 
est-to-use prog rams a re those 
that provide an icon-based 
central location where you 
can launch the applications; 
these Include Trio I nformation 
Systems'TrEo Communication 


Suite 5.0 (shipped with 
Aztech's board), Hayes' 
Smartcom Message Center LE, 
and US Robotics' Qufdelink II. 

Voice mail Is one of the 
most attractive features of 
telephony. All the software 
packages we saw let you eas¬ 
ily create multiple voice-mail 
boxes with both prerecorded 
and personalized greetings. 
They also offer password-pro¬ 
tected remote access for mail¬ 
box users. 

Digital Simultaneous Voice 
and Data (DSVD) allows data 
transmission during a normal 


phone call, which lets you do 
things like discuss changes to 
a file while simultaneously 
transferring it to another 
location. DSVD technology 
may become more popular as 
a way of conversing with 
opponents on modem-run 
multiplayer games. 

You can easily create, view, 
send, and receive faxes from 
within the same application. 
The packages also allow fax 
broadcasting {Le. ( sending a 
fax to multiple locations with¬ 
out manually dialing each 
number). 
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Aztech Labs AT3300 Audio Telephony, Hayes Accura 28,8, 
and U$ Robotics Sportster Voice 28.8 Faxmodem PVM 

It’s a three-way tie! As the lowest-priced board in our roundup, 
the Aztech Labs AT330G Audio Telephony (Si99) offers 
great performance and value. It provides fleet file transfer 
speeds, has a full plate of telecommunications features, and 
pumps out 16-bit stereo audio with 3-D sound effects. A fast per¬ 
former, the Hayes Accura 20 is easy to use with its Windows 95 
plug-and-play capabilities. Our high-performance winner, the US Robotics 
Sportster Voice 28.8, is also easy to use and has some nice features. 


Aztech Labs AT3300 Audio Telephony 
Hayes Accura 28,8 

US Robotics Sportster Voice 28.8 Faxmodem P 1 

Best Data Products Smart One 2834VLX External 
Spectrum V.34 Office F7X Modem Board 
Zoom Telephonies ComStar 28.8 Modem Board 
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HIGH PERFORMANCE 

US Robotics Sportster Voice 28.8 Faxmodem PVM 

The US Robotics Sportster Voice 28.8 Faxmodem PVM ($279) 
has a big adv antage over the 28.8-Kbps modems w ith its support 
for the faster 33.6-Kbps V.34 protocol. As long as you have 
Sportsters at each end of the connection, you will see ultrafast 
file transfers over phone lines. This external device is a tight 
little box with an integrated microphone and full-duplex speaker 
for hands-free phone conversations. Telephony services include 
voice mail with multiple mailboxes, remote message and fax retrieval, 
and pager notification. 
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$229 

*** 

kkkk 

kkkk 

kkkk 

kkkk 

kkkk 

WEIGHTING 






PRICE 

TECHNOLOGY IMPLEMENTATION 

PERFORMANCE 

USABILITY 

FEATURES 

OVERALL RATING 

US Robotics Sportster Voice 28.8 Faxmodem PVM $279 

kkk 

kkkk 

***** 

★ *** 

*** 

***★ 

Hayes Accura 28. Q 


$259 

kkk 

kkkk 

*** ** 

kkkk 

★ ** 

★ *★* 

Best Data Products Smart One 2834VLX External 

$209 

kkk 

kkkk 

***** 

kkkk 

*** 

** ** 

Aztech Labs AT33QQ Audio Telephony 


$199 

kkk 

kkkk 

***** 

kkkk 

**★* 

** ** 

Spectrum V.34 Office F/X Modem Board 


$299 

kkk 

kkk 

***** 

kkkk 

**★ 

**** 

***** Outstanding **** Very Good 

**-* Good ** Fair 

* Poor 






rure-filled telephony device that deserves 
mention. This is a well-rounded tele¬ 
phony solution that has a strong set of fea¬ 
tures, that’s easy to use, and that costs 
$ 100 less than Boca’s telephony solution. 
The internal device has an external speak¬ 
er and a free-standing microphone that 
is easy to move into a comfortable posi¬ 
tion for telephone conversations. You can 
plug in a headset to mai ntai n private tele¬ 
phone conversations. The ComStar 28.8 
Modem Board has some slick features, 
such as a speed dialer that works from a 
po in t-and-click directory and Radish’s 
VoiceView software for switching 


between voice and data on a single tele¬ 
phone Line. 

Telephony on a Budget 

At $209, Best Data Products’ Smart One 
2 8 34VLX External Modem is an inex¬ 
pensive telephony box that provides fast 
data throughput with a 28.8-Kbps 
modem. The tiny, 7-ounce Best Data tele¬ 
phony device has all the voice-mail fea¬ 
tures that you’ll need to handle commu¬ 
nications when you’re on the road. The 
system can activate a remote pager w hen¬ 
ever you receive new messages, and it has 
an automated attendant for message han - 


dling. Password protection ensures voice- 
mail confidentiality. 

Connectware’s PhoneWorks 28.8 
($200) is a low-budget internal telephony 
solution that’s a good choice if you don’t 
need blazing modem performance and 
are happy with your sound card. Once 
you get past the rocky installation of the 
device drivers, the internal card’s tele¬ 
phony features for fax management, 
voice mail, Internet access, and Internet 
Phone are easy to use. Connectware also 
offers ISDN terminal adapters to increase 
your bandwidth down the road, and the 
card has a healthy three-year warranty. 

continued 
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H2RH1P 


Expressions 


AirTelephony 


Save a Tree 


T he program group created by Midisoft 
MediaWorks, the software bundled with 
Boca's SoundExpression 28.8 SRS board, is 
crammed with 26 icons. Opening the Media- 
Works applications bar cuts down on much 
of the confusion. However, when the Voice 
Mail applet is open, attempts to run Help 
from the applications bar result in an error 
message. To correct this problem, you have 
to select "Yes" in the "Do you want to try to 
find this file yourself?" dialog box and find 
the file manually. 



S kylel subscribers in midflight can access 
faxes and messages from their home PC 
with Cheyenne Software's Bit Ware F/D/V 
fax/data/votce software, which is bundled 
with Best Data Products' Smart One 2834VLX 



External Modem and Zoom Telephonies' 
ComStar 28.8 Modem Board. You just have 
to double-click on a SkyTel icon In BitWare 
F/D/V to make the air-to-g round connection, 
and you can be notified about incoming 
faxes or voice mail. 


1 n a nother step towa rd the pa perfess office, 
I Day-Ti mer Org a n izer for Wi ndo ws is bu n- 
dted with Diamond Multimedia's TeleCom- 
mander 35Q0XL The softwa re Day-Timer has 
all the features of its paper sibling, and then 
some. Anyone who has used the portable 
Day-Timer will feel at home with the soft¬ 
ware version, which includes daily, weekly, 
and monthly planners. This program inte¬ 
grates a calendar, an address book, a to-do 
list, a notebook, and an expense tracker. 



Front Desk Serves Up Personal Telephony on ISDN 


T here's a new product in the SOHO com- 
munications-management market, but it's 
not a telephony card. Jetstream Communi¬ 
cations' Front Desk is an ISDN-based home 
office hub that routes and manages your voice 
mail, faxes, and data. Front Desk is not an 
all-in-one solution like the telephony cards; 
it's more of a personal PBX router that uses 
your existing telephone, fax, and modem 
equipment. 

At $1395, Front Desk costs $1000 more 
than a high-priced telephony card, but Jet¬ 
stream president David Frankel says the 
advantage with Front Desk isits wide-band- 
width ISDN connectivity. [He says 90 per¬ 
cent of telephone subscribers in the U.S. 
now have access to ISDN lines.) Asingle ISDN 
line supports two simultaneous calls, which 
eliminates the need for running multiple lines 
i n to your office. Wi th Front Desk, you can talk 
to one person while a second caller is being 
routed to the answering machine. 

Another advantage with Front Desk is that 
because it's an independent piece of hard¬ 
ware, you don't have to leave your PC on all 


the time. The notebook-size bub also houses 
a battery that provides up to four hours of 
backup in the event of a power failure. Front 
Desk has memory for storing voice and fax 
messages. The Front Desk Display with a 20- 
character LCD connects to the hub, but Jet¬ 
stream a Iso provides Wi ndo ws95-based soft¬ 


ware for PC control. Front Desk services 
include simultaneous call management; 
single-button access to call-handling fea¬ 
tures such as hold, conference, and transfer; 
voice mail; and faxing. 

The hub has a single [SDN port and three 
analog ports for a telephone, fax machine, or 


\r 


. ^ . A \ 


Front Desk 

$1395 

Jetstream 

Communications, Inc, 
San Jose, CA 

(408) 777-4300 
fax; (408) 777-4343 
http;//www.j etstream 


■ 


Circle 1044 
on Inquiry Card. 
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e took a multipronged ap¬ 
proach to pick the best tele¬ 
phony devices. First, we ran 
our traditional modem per¬ 
formance benchmarks that measure data 
throughput for file transfers. We com¬ 
piled performance, implementation, and 
technology scores and then computed a 
best overall score by assigning a weight 
to each element: performance (40 per¬ 
cent), implementation (50 percent, 
which is further divided into 45 percent 
usability, 45 percent features, and J 0 per¬ 
cent value), and technology (10 percent). 

Performance 

Since the core of the telephony devices 
is their on-board modem, we ran tests 
that measured how fast they could 
transmit and receive files over simulate 
ed telephone lines. Testers connected 
like pairs of modems to a Telecom 
Analysis Systems ((90S) 544-8700) Series 
11 modem tester. The machine emulates 
line-impairment conditions with mild 




white noise, near and far echo, and a 
short satellite delay, so the modems had 
to clear some interference. The loop 
emulator generates an EElAlat both 
ends of the connection. These condi¬ 
tions represent a direct telephone con¬ 
nection at 2000 feet and is the shortest 
local loop. 

During the test cycle, the modems 
transfer three types of files (compressed, 
graphics, and text) that are representa¬ 
tive of whar an on-line browser might 
encounter. Lab technicians measured 
each pair for one-way and two-way 
transmissions with the telephony 
devices configured to receive data from 
the computer at the fastest rate they sup¬ 
port. Testers installed serial communi¬ 
cations enhancement software that took 
advantage of the 16550 and overcame 
the limitations of standard Windows 
communications drivers. Testers enable 
Y42bis data compression and V42 error 
correction, even if the modem *s default 
settings specify other protocols. Tech- 


modem. The hub also provides a serial inter¬ 
face for connecting to a user's PC. The seri¬ 
al connection is used to communicate with 
the Front Desk Manager PCsoftware, as wed 
as for providing the PC with high-speed data 
communications for accessing the Internet 
ora remote lAIM. It Isthrough theserral con¬ 
nection that Front Desk performs as an ISDM 
modem for the PC 

“Please Hold..." 

The Front Desk hub itself is a handsome desk- 
top accessory with an aerodynamically 
sloped front It is about 1 -foot long so if It 
takes up too much desk space, you can keep 
itunderthe deskormount iton the wall.Set¬ 
up is easy with recognizable symbols for the 
ISDN connector, Front Desk display telephone 
jacks, and serial connector. You just have to 
plug In your telephone and fax machine. 

Front Desk provides key telephony ser¬ 
vices, It can detect those callers you deem 
Important based on caller IDs ordialed num¬ 
bers that the hub recognizes. If you're talk¬ 
ing on the telephone, Front Desk can greet 


a caller, notify y ou via the Front Desk display 
and call-waiting beep, then give you the 
option to answer it If you are a way from the 
office, Front Desk can reroute important calls 
to alternative numbers such as a cellular 
phone, while you can have your regularcalls 
sent to voice mail. You can set things up so 
the important caller gets a message such 
as "Please hold while my Front Desk 
attempts to find me/ 1 
Front Desk's call-ha railing capabilities are 
pretty much foolproof. The display makes ft 
easy to transfer or hold calls by placing the 
commands on the LCD right next to the 
appropriate buttons, just like with a bank's 
ATM. For accessing messages remotely, Front 
Desk lets you check caller IDs before listen- 
i ng to voice mail. It also tel Is you how ma ny 
fax pages are coming in if, for instance, you 
don't want too many pages transferred to 
the hotel fax machine. And, of course, the 
best featu re may be the No Ca Ms mode that 
reroutes all callers to voice mat! or just lets 
important callers get through. 

-John McDonough 


nicians also set up the modems to use 
hardware (Ready to Send) flow control, 
rather than XON/XOFF, For data com¬ 
pression and error control parameters, 
we used the default window and dic¬ 
tionary sizes. 

Under our one-way transmission tests, 
modem A calls modem B. Modem A then 
sends a file and hangs up. Modem A then 
repeats the process three more times. 
During a one-way transmission, modem 
B only receives data; it does not send any¬ 
thing back to modem A. During the two- 
way transmission tests, modem A still 
makes four calls to modem B; however, 
w^hen modem B answers, both modems 
simultaneously send files to one anoth¬ 
er. The modems from Boca Research, 
Creative Labs* Conneccware, and Zoom 
Telephonies failed some of the two-way 
tests, which ultimately hurt their over¬ 
all performance score. 

Usability/Features 

To judge these products 1 level of usabil¬ 
ity, we used them to send faxes. Our 
objective was to see how easy it is to 
install the communications software and 
how easy it is to use once it was fired up. 
We took a long look at voice-mail capa¬ 
bilities to see, for instance, how many 
messages the products supported and if 
you could easily access messages from 
remote locations. We studied the com¬ 
munications capabilities of each prod¬ 
uct. We checked to see if the documen¬ 
tation w r as clear and technically correct. 
And w r e weighted and scored the impor¬ 
tant features that we believe a telepho¬ 
ny product should have. continued 


Evaluations in this report represent 
the judgment of BYTE editors, based 
on tests conducted by NSTL, Incas 
documented in a recent issue of their 
monthly PC Digest. 7b purchase a 
copy of the full report , contact NSTL 
at 625 Ridge Pike, Consbohocken, FA 
19428 ; (6i0) 941-9600; fax (610) 
94 J -9 950; on the Internet * edi- 
tors@nstLcom. For a subscription, 
call (800) 257-9402. BYTE Magazine 
and NSTL are both operating units 
of The McGraw-Hill Companies. 
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TELEPHONY 

BOARDS 

FEATURES 



■ 

Vend or/model 







At tech Lab! W ** 1 1 

Best Data Products 

Boca Research 


Connect ware 


AT330O Audio 

Smart One 

Sound Ex pres si on 


Phone Works 


Tel aphony Card 

2834VLX 

2B.8SRS 


28.8 

Price 

$199 

$209 

$329 


$200 

Overall rating 

**** 

*★★★ 



***★ 

MODEM 






Data pump manufacturer/model 

Rockwell RCV28B ACi/DP 

Rockwell RCV28Bdpi 

Rockwell R6682-26 


Rockwell RCV28BACR-SP 

Controller manufacturer/model 

Rockwell RCV2B8 ACi/DP 

Rockwell L3903-57 

Rockwell R6723-13 


Rockwell RCV28BACR-SP 

DSP manuf aetu rer/mode 1 

Rockwell RCV2BS ACi/DP 

N/A 

Crystal CS4231A 


Rockwell RCV£80ACFi-SP 

Hayes Escape command set 

✓ 

✓ 



✓ 

Tl ES Escape command set 

✓ 





Break Escape command set 

✓ 

i/ 

✓ 


✓ 

Hardware handshaking 

✓ 

✓ 

✓ 



Error correction 

✓ 

✓ 

✓ 



Cellular mode 

✓ 

✓ 




Asynchronous 

✓ 

✓ 

✓ 



Synchronous 

✓ 





AutoSync 





✓ 

Full-duplex 

i/ 


✓ 


✓ 

ITU V.42 error correction 

t/ 

i/ 

✓ 


i/ 

MW P1OEC error correction 

✓ 

✓ 




MNP 10 error correction 

✓ 

✓ 




MNP 2-4 error correction 

✓ 

✓ 

i/ 


✓ 

LAPM error correction 

✓ 

✓ 

✓ 



ITU V.42bis compression 

✓ 


✓ 


✓ 

MNP 5 compression 

✓ 


✓ 


✓ 

MNP 7 compression 






SOUND 






M PC-2-compatible 

✓ 

N/A 




Sound Blaster Pro-compatible 

✓ 

N/A 

✓ 



8- and 16-bit stereo sound 

✓ 

N/A 

✓ 



Stereo FM synthesis (GPL3) 

✓ 

N/A 

✓ 



MIDI MPU-401 UART support 


N/A 

i/ 



Software-configurable wave-table connector 


N/A 

✓ 



VOICEMAIL 






Number of voice- mail boxes 

999 

999 

89 


1000 

Amount of bytes used per each second of message 

3.8 KB 

5 KB 

3 KB 


7.2 KB 

Remotely access new or old messages and faxes 

✓ 

✓ 

✓ 



Remotely record or change personal greeting 

✓ 

✓ 



t/ 

EXTERNAL CONNECTIONS 






RJ-11 modular phone connector 

✓ 

✓ 

✓ 


✓ 

Electret/Dynamic microphone jack 

✓ 

✓ 

✓ 


1/ 

Line input jack 

¥ 


✓ 


✓ 

Une output jack 


✓ 

✓ 


✓ 

Wave-table connector 



*/ 



CD-ROM INTERFACES SUPPORTED 






|DE 



✓ 



Sony 






Mitsumi 






I/O ADDRESSES 






Plug and play 

✓ 

N/A 

t/ 



Software configurable 

✓ 

N/A 

✓ 



Number of IRQs supported 

1 

N/A 

11 


4 

Number of DMA channels supported 

3 

N/A 

3 



MISCELLANEOUS 






Full-duplex speakerphone 

»/ 


✓ 


!/ 

Supports all fax protocols 

✓ 

✓ 

✓ 



Supports V.34 V.32bis f and V.32 

✓ 

✓ 




Nonvolatile RAM stores modem configuration 


✓ 

i/ 



CUSTOMERSUPPORT 






Warranty (years] 

1/RLR 

5/P, L, R (first 90 days) 

5/P, UR 


3/P, UR 

Phone 

(510) 823-8988x312 

(818) 773-9600 

(407) 997-6227 


(214)997-4111 

Toll-free phone 

(800) BB6-8859 

(800)632-2378 

none 


(800) 357-0852 

On-line address 

h ttpi//ww w,aztfcch oa.com 

http :// www.bestdata.com http://www.bocaresearch.OQm 

http://www.connectware.com 

Inquiry no. 

1080 

1081 

1082 


1083 

Hrig I = BYTE Beal ✓ = yes; 

Warranty; P=parts; L=tabor; R=retum to customer. 

***** Outstanding 

**** Very Good ***Good 

N/A = not applicable. 



** Fair 

* Poor 
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Creative Labs 

Phone Blaster 

28.8 PnP 1 

Diamond Multimedia 
Systems 

TeleCommander 

3500XL 

Hayes 

Microcomputer 

Products 

Accura 28.8 B=2U 

Spectrum Signal 

Processing 

V,34 Office F/X 

U.S. Robotics 

Sportster Voice L^Tl 
28.8 with Personal 

Voice Mall 

Zoom Telephonies 
Zoom CamStar 28>8 

$270 

$299 

$259 

$299 

$279 

$229 

AA AA 

AAA A 

AAA* 

AAAA 

A A AA 

AAA A 


Rockwell R CVS 8 0dpi 

Rockwell RCV144ACISP 

Rockwell RCV288dpi 

IBM Mwave 2780 DSP 

Proprietary 

Rockwell RCV288dpi 

Rockwell RCFSPR6674-16A Rockwell RCV144ACISP 

Rockwell R6723-13 

IBM Mwave 2780 DSP 

Texas Instruments T1C5X 

Rockwell R6723-17 

N/A 

Rockwell RCV144ACISP 

Rockwell RB693-14 

IBM Mwave 2700 DSP 

Texas Instruments TIC5X 

N/A 

✓ 


✓ 

if 

✓ 





✓ 



✓ 

✓ 

✓ 

✓ 

V 

✓ 

✓ 

i/' 

%f 

if 

✓ 

if 

if 

✓ 

✓ 

*/ 

✓ 


✓ 

if 

✓ 

✓ 

✓ 

1/ 

* 

✓ _ 

✓ 

if 


✓ 

tf 


✓ 

*/ 

if 






if 





if 

✓ 

✓ 

✓ 

✓ 

✓ 

tf 

✓ 

i / 

✓ 

✓ 

✓ 

✓ 

✓ 


✓ 

%f 

if 

✓ 

if 

if 

✓ 

if 

if 

i/ 

✓ 

if 

✓ 

N/A 

*/ 

N/A 


✓ 

i/ 

N/A 

if 

N/A 


✓ 

i/ 

N/A 

✓ 

N/A 

✓ 

✓ 

✓ 

N/A 


N/A 



✓ 

Nr/A 

if 

N/A 


✓ 


N/A 

Built-in waveta bl e MIDI 

N/A 



Unlimited 

10,000 

10 

Unlimited 

10 

Unlimited 

15.5 KB 

1.5-5 KB (user-selectable) 

1 KB 

4 KB 

2 KB 

1800 or3600 

✓ 

i/ 

if (new m essag es only) if (messages, not faxes) 

✓ 

k'' 

✓ 



if 

i/ 

0 



✓ 

✓ 

if 

✓ 

✓ 

✓ 

✓ 

✓ 

if 

if 

if 

✓ _ 



✓ __ 



i/ 

✓ 

✓ 

✓ 



✓ 

✓ 

N/A 




✓ ________ 

✓ 

N/A 



N/A 


✓ 

N/A 

✓ 


N/A 


✓ 

N/A 



N/A 

✓ 


i/ 


if 

✓ 

i/ 

»/ 


if 


✓ 

* 7 

9 

8 

7 

8 

4 

6 

4 

N/A 

4 

N/A 

N/A 


✓ 

if 

✓ 

✓ _ 

✓ 

✓ 

✓ 

✓ 



✓ 

tf 

✓ 


✓ __ 

✓ _ 

✓ 

if 

✓ 





if 


l/P f L 

1/P,I_R 

2/P.UR 

1/RL.R 

5/P, UR 

7/RUR 

(408) 428-6600 

(408) 325-7000 

(770) 840-9200 

(604)421-5422 

(847) 076 7010 

(617)423-1072 

(800) 998-5227 

(800) 468-5846 

(BOO) 429-3739 

(800) 667 0010 

(800) 342-5077 

(000) 631-3116 

http 7/www.creatrvetabs.com 

http://www.diarmxidmm.ccrn 

http 7/www.hayes.com 

http y/wwwapectiujTisignal.cQm 

http://www-U9r.cQni 

http://www.ZDQmtel.com 

1084 

1085 

10S8 

1087 

1088 

1089 


* Phone Blaster upgradable lo 33,6 Kbps in firmware. 
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Serving Up 
Data on the Web 


To make your corporate 
information available 
on demand, you need 
one of a new breed 
of specialized Internet 
data-access servers. 

By Mark Heftier 



I arher than replacing existing 
information technologies, 
the Internet is making them 
I available to wider audiences. 
Corporations with large databases see 
this as a publishing opportunity. To ex¬ 
ploit it, they need a new type of database 
application that allows anyone with an 
Internet connection and a Web browser 
to view and enter data, submit queries, 
and produce reports. 

Answering the need are new database 
servers like the three that NSTL tested for 
this report. All less than a year old, these 
Windows NT-based Internet servers— 
Microsoft Internet Information Server 
(IIS) 1.0, Oracle Webserver 2.0, and 
O'Reilly &c Associates* WebSite Profes¬ 
sional 1.0—offer facilities for querying 
databases and incorporating the results 
into Web pages, as well as facilities for 
updating databases based on user input. 
Our evaluations focus on the products 1 
database-access functions rather than 
their usefulness as general-purpose Inter¬ 
net servers. 

WebSite Professional and Oracle Web- 
Server were officially released in June; 
because of deadlines, we tested prerelease 
copies of both. Another product, Net¬ 
scape's Live Wire Professional, wasn't far 
enough along for us to test (see the text 
box “Netscape Grabs a Live Wire” on 
page 114), 

NSTL developed an on-line order-entry 
application for each product, evaluating 
ease of learning and use by setting up, 
configuring, and administering each 
product, and finally testing each appli¬ 
cation's performance. Microsoft SQL 


Server 6.5 was the database for the Mi¬ 
crosoft IIS and O'Reilly WebSite Profes¬ 
sional tests. For Oracle Webserver, we 
used Oracle? Server for NT 7.2. 

Microsoft Internet 
Information Server 

Microsoft offers two tools in this cate¬ 
gory. The Internet Database Connector 
(IDC) is part of IIS, while the Web Assis- 


byte EHSI 

WEB SERVERS 


Microsoft Internet 
Information Server 

provides the ideal combination 
of power and usability. It was 
more than twice as fast as its 
competitors with four or more test 
connections, and it was 
also the easiest to set up and administer. 


tarn is part of Microsoft SQL Server. 
These two tools take a pull and push ap¬ 
proach, respectively, to getting data from 
the database to the Internet. The Web 
Assistant “pushes” data to the Internet, 
producing static Web pages, while the 
[DC “pulls” information from a database 
in response to queries. 

Although we looked at IIS in combi¬ 
nation with SQL Server, you can use the 
two products separately. Any Internet 
server can access pages produced by Web 
Assistant. The IDC uses the Open Data¬ 
base Connectivity (ODBC) extension to 
access databases, and thus it supports a 


variety of database types. Our tests fo¬ 
cused on the IDCs dynamic page-gener¬ 
ation capabilities. 

To generate a dynamic Hypertext Mark¬ 
up Language (HTML) page, a uniform 
resource locator (URL) requests an IDC 
control file that specifies ODBC connec¬ 
tion information (including user ID and 
password), the SQL command, and a tem¬ 
plate file. The URL can also pass param¬ 
eters to specify any item in the IDC file 
and convey variables to be incorporated 
into the SQL command. 

The template file consists of standard 
HTML and proprietary IDC commands 
to define a detail section rhat occurs once 
for each data record returned. Develop¬ 
ers can embed values returned by the 
query as well as variables originally 
passed to the control file. The template 
language also supports IF... ELSE logic. 

The IDC is based on Microsoft's 1SAPI 
architecture. When a URL specifies an 
IDC control file, the system automati¬ 
cally executes the IDC DLL program. The 
DLL controls connection to the database, 
execution of the SQL com niand, and final 
formatting based on the specified tem¬ 
plate file. Microsoft IIS offers the best per¬ 
formance of all the tested products. 

While IIS is available for Free via down¬ 
loading from Microsoft's Web site (http:// 
www.microsoft.com), the actual cost for 
most users will be the difference in price 
between Windows NT Server and Win¬ 
dows NT Workstation. In NSTL's expe¬ 
rience, most Internet servers work well 
on NT Workstation, but Microsoft IIS 
is the exception; it will install only on 
NT Server. 
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The Properties window for Microsoft’s 
Internet Information Server offers 
relatively little configuration and setup 
information. 


By contrast, O’Reilly’s WebSite 

Professional has the best configuration 
screen of any of these servers. The 
Windows 95-style tabbed display allows 
you to easily set up or change just about 
anything. 


Microsoft’s Wizard helps the developer 
or user formulate a query without having 
to deal with the complexities of raw SQL 
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Ever conscious of graphics and first 
impressions, Microsoft gives a slick, 
MSN-type look to its initial IIS interface. 


Unsurprisingly, Netscape's Live Wire 

Professional looks an awful lot like 
Netscape's signature Web browser, 
Navigator. 


Microsoft's server has a good interface but not the best configuration section. 


The bottom line: Microsoft IIS is the 
fastest performer and the easiest product 
to use. 

Oracle Webserver 2.0 

Whereas Microsoft’s components work 
well with other vendors’ products, Ora¬ 
cle’s tightly integrated suite of products 
work only with one another—a reflec¬ 
tion of the company’s mainframe her¬ 
itage, perhaps. The Web Agent, which 
handles database requests, won’t work 
with other Internet servers and can access 
only Oracle databases. 

Rather than specifying SQL commands 
and output formatting via text files, Web- 
Server stores this information in the data¬ 


base itself using PL/SQL, Oracle’s lan¬ 
guage for database procedures. Its pro¬ 
cedural logic, subroutines, and nested 
database cursors allow a great deal of 
flexibility in incorporating data into Web 
pages. A developers’ toolkit, which you 
install when setting up the Web Agent, 
consists of predefined PL/SQL procedures 
and functions that provide HTML for¬ 
matting capability. 

Here is a URL to generate dynamic 
HTML using Oracle Webserver: http:// 
www.nstl.com/sample/owa/queryPstate 
=CA. Webserver recognizes the string 
owa as a call to Web Agent, and the string 
following it as the name of a PL/SQL pro¬ 
cedure for Web Agent to execute. Any 


parameters passed in the URL must cor¬ 
respond to arguments accepted by the 
PL/SQL procedure. 

Setting up and administering Web- 
Server are considerably more compli¬ 
cated than these procedures are for the 
other tested products. After installing the 
software, an administrator must access 
the administration facility and set up a 
Web listener (i.e., the server part that ac¬ 
cepts requests from Internet users). All 
the other products do this as part of the 
software installation. 

In addition, before Webserver can exe¬ 
cute database applications, the adminis¬ 
trator must set up at least one Web Agent. 
This involves running a number of pre- 
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defined database procedures to create 
a “user” and grant it appropriate priv¬ 
ileges; this user is actually the server, 
which spawns agent processes to log on 
to the database. The administrator must 
also make the developer’s toolkit avail¬ 
able to that user. Finally, the administra¬ 
tor has to configure the Web Request Bro¬ 
ker facility to recognize the agent process 
and know what program to execute. 

Administrators can use a Web brows¬ 
er to access the administration facility, 
which thus allows remote administration 
from anywhere on the Internet. In addi¬ 
tion to administering the Internet-server 


functions, administrators can perform 
database operations, such as starting up 
and shutting down the database. Oracle 
Webserver can use SQL-Net, Oracle’s 
network database-access protocol, to ac¬ 
cess Oracle databases on different ma¬ 
chines from the Internet server. 

Oracle continues to offer the previ¬ 
ous version, Webserver 1.0, which it bun¬ 
dles with Oracle7 Server for NT 7.3 at no 
additional charge. Version 2.0 must be 
purchased at extra cost, but it installs right 
over the database software. 

The main enhancement in version 2.0 
is the replacement of the Common Gate¬ 


way Interface-based (CGI) Web Agent 
program with Oracle’s proprietary Web 
Request Broker (WRB) technology. The 
NSTL test application executes two to 
three times faster using the WRB-based 
Web Agent. Version 2.0 also understands 
Java, offering an alternative to PL/SQL. 
Oracle Webserver is available for a num¬ 
ber of Unix systems, as well as for the NT 
environment. 

All in all, it’s hard to recommend Ora¬ 
cle Webserver unless you really need fea¬ 
tures that only it offers. Yes, it produces 
dynamic HTML pages using a proprietary 
language that gives it the greatest appli- 


Netscape Crabs a Live Wire 


R ather than building data-access mechanisms into each one 
of its products, Netscape Communications is currently offer¬ 
ing LiveWire, a separate product that integrates with the compa¬ 
ny’s higher-end servers, such as FastTrack Server and Enterprise 
Server. The standard version of LiveWire, like Allaire’s Cold Fu¬ 
sion, provides database-access functions but has no actual data¬ 
base. LiveWire Professional ($695) bundles a single-user version 
of an Informix database server to facilitate the development of 
database applications. 

NSTL looked at a prerelease version of LiveWire Professional 
that lacked several features due for inclusion in the released prod¬ 
uct. While it couldn't complete NSTL's performance test suite, it 
provided a preview of the product's capabilities. LiveWire sup¬ 
ports Open Database Connectivity (ODBC), as well as native 
connectivity for Informix, Sybase, and Oracle databases. NSTL test¬ 
ed LiveWire using an Oracle database and Netscape’s Enterprise 
Server. 

Uve Wire uses Java to access databases. As with Cold Fusion, de¬ 
velopers embed database-access commands in Hypertext Markup 
Language (HTML) files. However, while Cold Fusion and Micro¬ 
soft's Internet Database Connector (I DC) use a small set of embed¬ 
ded database commands, Java offers all the power of a complete 
programming language. To execute complex programming logic, 
the application can call external Java scripts rather than embedding 
all the code in an HTML file. Thus, LiveWire offers the power and 


flexibility of Oracle’s PL/SQL without being limited to one database 
type or having to create stored database procedures. 

One of the most powerful features of LiveWire's Java imple¬ 
mentation is the redi reel command, which abandons the current 
HTML file and begins processing another one. A developer might 
use this where the user wants to query a database and, depending 
on the outcome, either display the results or move on to another 
activity altogether. The redi rect command provides great flexibil¬ 
ity in setting up the flow of control in an application. 

Unfortunately, there’s more to setting up LiveWire than just in¬ 
stalling the software. First, the administrator must configure the serv¬ 
er to enable LiveWire functions and then register each application 
with the LiveWire Application Manager. A developer must compile 
all the HTML files and Java scripts that make up an application into 
a single object, and the administrator must start the application using 
Application Manager. When a user submits a uniform resource loca¬ 
tor (URL), LiveWire specifies not the path to an HTML file or script 
but the name of a LiveWire application. 

The LiveWire compiler provides clear error messages that are 
a great help in correcting syntax errors. In addition, the Application 
Manager provides a run-time debugger. Although the prerelease 
version couldn’t complete the performance test suite with eight test 
clients, NSTL tested it with one, two, and four clients; LiveWire’s 
performance was almost identical to that of Oracle Webserver at 
all three user loads. 


DATABASE SERVER RATINGS 


BEST OVERALL 

Microsoft Internet Information Server 

Ease of use, versatility, and outstanding speed make this the clear winner. 



VERSION 

PRICE 

TECHNOLOGY 

IMPLEMENTATION 

PERFORMANCE 

USABILITY 

OVERALL EVALUATION 

Microsoft Internet 
Information Server 

1.0 

Free 

★ ★★★ 

★ ★★★★ 

★ ★★★★ 

★ ★★★ 

**** 

Oracle Webserver 

2.0 

$2495 

★ ★★ 

★ ★ 

★ ★★ 


★ ★ 

WebSite Professional 

1.0 

$499 

★ ★★ 

★ ★★★ 


★ ★★★ 



★★★★★ Outstanding ★★★* Very Good ★★★ Good ★★ Fair ★ Poor 
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cation flexibility and power of all these 
products. But Webserver is far more dif¬ 
ficult to learn and use than the others, 
offers inferior performance, and supports 
only Oracle databases. 

Website Professional 

WebSite Professional is an enhanced ver¬ 
sion of O’Reilly’s popular WebSite Stan¬ 
dard, and it offers enhanced Internet 
security features. Rather than building its 
own data-access mechanism, O’Reilly 
chose to bundle Allaire’s Cold Fusion, 
which you can purchase separately (in 
Standard or Professional versions) and 
use with other Internet servers. 

Cold Fusion approaches database ac¬ 
cess much like Microsoft’s IDC does. It 
uses ODBC, sends SQL commands to a 
database, and formats the results using 
an HTML template. But Cold Fusion em¬ 
beds the ODBC specification and SQL 
commands directly in the HTML tem¬ 
plate rather than using two separate files. 

Like IDC, Cold Fusion uses special 
commands to delineate result sections 
that repeat for each record returned by 
a query. But unlike in IDC, a single Cold 
Fusion template file can incorporate mul¬ 
tiple queries, with each result section ref¬ 
erencing a specific query. Unlike in Ora¬ 
cle’s PL/SQL, you can’t nest one query 
inside the result loop of another. 

The lack of IF... ELSE logic (which 
Cold Fusion Professional does offer) 
greatly limits flexibility in displaying and 
formatting results. But the availability 
of multiple query results allows some 
options not available in Microsoft’s IDC; 
for example, a data-entry form can have 
multiple data-driven pick lists. 

Another difference from IDC is the 
use of CGI. Although WebSite Profes¬ 
sional provides its own interface (which 
is called WS-API) for applications devel¬ 
opment, Cold Fusion is a CGI applica¬ 
tion. Here’s a sample URL: http://www 
. nstl.com/cgi-bin/dbml. exe?template= 
templates/query.dbm&:state=CA. In this 


F E A 

T U R 

E S 



Microsoft 

Internet 

Information 

Server 

Oracle 

Webserver 

WebSite 

Professional 

MAJOR COMPONENTS 

Internet server 

✓ 

✓ 

✓ 

Database-access tools 

✓ 

✓ 



DATABASE SOFTWARE 

Web browser 

✓ 


✓ 

Personal Web server 



■■■■■■■■ 

HTML editor 



✓ 

INTERNET-SERVER FEATURES 

HTTP server 

✓ 

✓ 

✓ 

FTP, gopher servers flHHHHHI 

✓ 



WinCGI support 


✓ 

✓ 

ISAPIsupport 

y 



SSL, encryption support 

✓ 

✓ 

✓ 

S-HTTP support 



✓ 

Directory-level read/write 
permissions 

✓ 


✓ 

MV trees 

✓ 

✓ 

✓ 

Allow/disallow directory browsing 

✓ 


✓ 

Multiple virtual servers 

V 

✓ 

✓ WmtHM 

ADMINISTRATION FEATURES 

Administer using Web browser 

❖ 

✓ 


Password-protect administrator 
accoss from browser 

❖ 

✓ 


Administer multiple servers 
from single location 

✓ 

✓ 

✓ 

Dynamic load monitoring 

✓ 



Automatic logging to database table 

✓ 



Log-analysis tools 



✓ 

Start up/shut down database 
using Web browser 

❖ 

✓ 


DATABASE-ACCESS FEATURES 

Support multiple database engines 

✓ 

Oracle only 

✓ 

Database on different computer 
from Internet server 

■■■ 

* 

■■■■■■■ 

Allow multiple concurrent users 

✓ 

✓ 

✓ 

Incorporate database data in HTML 
pages; display images from database 

✓ 

✓ 

✓ 

Incorporate data passed from another 
HTML page 

✓ 

✓ 

✓ 

Pages generated dynamically 
on access 

✓ 

✓ 

✓ 

Can use database-specific SQL extensions ✓ 

✓ 

✓ 

Single URL can initiate multiple 

SQL commands 

✓ 

✓ 

✓ 

Multiple query-result sets in 
single HTML page 

❖ 

✓ 

✓ 

Nested result sets (for each row 
returned in query A, execute query B) 


✓ 


Conditional results display (IF.. .ELSE) 

✓ 

✓ 



■■■■■■ 

✓ 

✓ 

Database access via CGI, native API 

✓ 

✓ 

✓ 

Database access via Java 


■■■■ 

✓ 


>/ — yes: ❖ = available in next version. 


P E R F 0 R 



Microsoft 

Internet 

Information 

Server 

Oracle 

Webserver 

WebSite 

Professional 

One user 

17.7 

25.8 

19.6 

Two users 

19.7 

35.3 

28.6 

Four users 

25.8 

63.2 

53.9 

Eight users 

43.7 

114.1 

165.8 


Times are in seconds; lower numbers = better performance. 


M A N C E 


We tested each of these servers using one. two, four, and eight 
test clients sending requests to an order-entry application. The 
test program sends uniform resource locators (URLs) to the 
server as soon as it receives the response to the previous 
request; there’s no wait time in the stream of the request/answer/ 
request cycle. In the real world, users spend time between 
requests, reading returned information and typing in orders. So, 
for a given number of clients on these tests, the actual system 
load is equivalent to a much higher number of real-life users. 
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TECH FOCUS 


DYNAMIC WEB PACES 


OLF, Can You C... My Data Request 


User 


o User submits query to Web/ 
database application. 


f ' 

Front 

end 


0 Application decides 
whether to respond to 
query with static page 
or script and generates 
appropriate URL 


©Web 
database 
server returns 
newly created 
page to user. 


Doing Dynamic Data 

A normal database server delivers query results to the user's terminal. 

Providing Web access requires one additional step: formatting the results 
in Hypertext Markup Language (HTML). From a browser, the user submits 
a uniform resource locator (URL) specifying either a script (to be execut¬ 
ed on the server) or a file. For example, the following URL would request 
Microsoft's Internet Information Server (IIS) to execute a script: http://www 
.nstl.com/sample.idc. The results are returned directly to the server as HTML 
instead of being saved as files. Such HTML pages produced by script exe¬ 
cution are called dynamic pages because their content can be different 
each time the script is executed. HTML pages stored in files are called sta¬ 
tic pages because their content doesn't change between requests unless 
an administrator or developer explicitly modifies the file. 

Web database applications can use either static or dynamic pages. Any 
database programming tool can produce static pages by writing output to 
a text file with appropriate HTML formatting. Dynamic pages aren't so easy 
to produce. They require specialized applications that can accept requests 
from an Internet server, access a database, and return HTML directly. 

Dynamic pages offer two capabilities not available in static pages. First, 
a script can query a database based on user-supplied selection criteria, 
which can differ each time. For example, the following URL requests the 
query.ide script to return only those records where the variable “state" con¬ 
tains the value CA: http://www.nstl.com/query.idc?statc=CA. 

A second capability of dynamic pages is data entry. A user can submit a 
request for a script that performs an insert or update operation rather than 
a query. Here the script must recognize the variables included in the URL 
as data with which to update the database. Many browsers allow the dis¬ 
play of forms, which are HTML pages where users can enter information 
into fields. When the user finishes entering data, the system translates the 
information into a URL with variables, similar to the above example. 

For a URL to initiate script processing, the Internet server must exe¬ 
cute another program, pass information to it. and get information back. 

The Common Gateway Interface (CGI) is an API, supported by virtually all 
Internet servers, that allows interaction between an Internet server and an 
application. Unfortunately, CGI is notoriously slow, so many Internet servers 
provide their own, more efficient APIs. Microsoft IIS supports Internet Server API (ISAPI); WebSite Professional supports WebSite API (WS- 
API); and Oracle Workgroup Server supports Web Request Broker (WRB). Most Internet-server database-access mechanisms use their own 
APIs, but Cold Fusion, used by WebSite Professional, is a CGI application. 


Back 



Middle 


0a) 

Static page 
is retrieved 
and returned 
to user. 


0 b) Script 
generates 
SQL statement. 


end 




I Local 
IjstorageJ 

Database 

engine 


O Database 
returns 
appropriate 
script format 
as HTML. 



example, dbml.exe is the Cold Fusion 
CGI program, and query.dbm is the tem¬ 
plate, which also specifies the data source 
and the appropriate SQL to execute. The 
Cold Fusion CGI program initiates the 
Cold Fusion NT service (set up during 
software installation), which executes the 
database operation and then returns the 


formatted HTML to the Internet server. 

Of these three products, WebSite Pro¬ 
fessional is the most versatile and the eas¬ 
iest to learn. The limited version of Cold 
Fusion bundled with the package limits 
its flexibility, but it offers a number of 
powerful features, including multiple 
query-result sets. □ 


Mark Hettler is on the Software Digest staff 
at NSTL. Yon can reach him at markh@nstl 
.com or at editors@bix.com. 

Evaluations in this report represent the judg¬ 
ment of BYTE editors, based in part on ex¬ 
tensive tests conducted by NSTL, Inc., as 
documented in a recent issue of its monthly 
Software Digest covering the Microsoft and 
Lotus suites. To buy a copy of that report, with 
its own evaluations and data, contact NSTL 
at 62S Ridge Pike, Conshohocken, PA 19428; 
(610) 941-9600; fax (610) 941-9950; on the 
Internet, editors@nstl.com. Fora subscrip¬ 
tion, call (800) 257-9402. BYTE magazine 
and NSTL are both operating units of The 
McGraw-Hill Companies, Inc. 
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WebSite 
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Professional 

Free via download; must 

Oracle Corp. 

$499 

$695 

run under NT Server 

Redwood Shores, CA 

O’Reilly & Associates. Inc. 
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Microsoft Corp. 

(415) 506-7000 

Sebastopol, CA 
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cb protocols and e-mail 
together make a curious two- 
headed beast. Using e-mail, \ 
can push data to your com¬ 
puter, Using the Web, you can pull data 
from mine. 

Lately, I've noticed that people push 
a lot of big documents into my mailbox—- 
documents that would be more useful to 
me if they were on the Web. Why mail 
them? It's not because the senders don't 
operate Web sites. Many do. But nothing 
alerts me to the appearance on those sites 
of new documents intended for me. 
Hence the use—or, [ would say, the 
abuse—of e-mail. 

In this month's column I'll describe a 
simple way to improve e-mail and Web 
synergy it involves an extension of BYTE's 
Virtual Press Room (http://www.byte 
.com/vp r/vpr. htrn). VPR stream I i ties com- 
munication between vendors and BYTE 
editors by enabling vendors (or thei r pub- 
lic-relations agents) to submit press 
re! eases and product descriptions direct¬ 
ly to a searchable, navigable Web archive. 
The problem with VPR’s first incarna¬ 
tion was that editors bad to log in and 
actively scan the archive. Once the nov¬ 
elty wore off, they didn't do that archive 
check on a regular basis. Should VPR, 
therefore, deliver its documents to edi¬ 
tors as e-mail? No way] That would fur¬ 
ther overload mailboxes that are already 
groaning with broadcasted documents. 
Instead, 1 decided that VPR should use 
mail properly to deliver messages rather 
than lengthy documents. 

VPR Update, Version i 

The daily VPR update deliv ered to editors 
contains a summary of the latest batch 
of documents added to the archive, along 
with pointers (URLs) that lead to the doc¬ 


uments themselves. Here's part of yes¬ 
terday's update: 

Company: TDK Systems, Inc. 

Title: TDK Systems introduces 
100Base TX LAN Card 
URL: http://dev5.byte.com/vpr/ 
vprl404. htm 

The Perl script that produces these 
messages is straightforward. Some of the 
fields 1 wanted to include in the update 
were stored as META tags in the VPR 
header (see http://www.bytc.com/art/ 
9512/sec9/artl,htm). I'd already written 
a function to extract these fields in order 
to build views of the arch i ve by company 
and product (see http://www.byte.com/ 
art/vprtabs.pl). Other fields, such as Title 
and Summary, aren't stored in the VPR 
header. They’re just sections of each VPR 
document. But since the script that writes 
these documents guarantees regular 
structure, these pseudo-fields are easily 
recoverable. 

What makes VPR Update effective is 
that each update message includes a link 
to a complete document. Here's an exam¬ 
ple of how it can work. On February 29, 
Susan Nicolls submined an announce¬ 
ment for General Magic's new Active 
Web Tools. On March 1, it appeared in 
BYTE editor Rex Baldazo's VPR update 
message. Intrigued, Baldazo clicked once 
to view the document. From there he 
clicked again on Nicolls' “mailto" URL 
(activated automatically by VPR) to 
acknowledge receipt of the document 
and request more details. 

It would be great if things always 
worked this easily but, unfortunately, 
there's a catch. Baldazo had to be running 
the Netscape 2.0 mail client, which con¬ 
verts Web addresses in message texts into 


live, clickable links. Editors who receive 
VPR updates on their BIX or cc:Mail 
accounts miss out on these links. Of 
course, they can cut the Web address to 
the clipboard and paste it into a brows¬ 
er. But that's like getting up off the sofa 
to change channels on the TV. Life's too 
short. We demand instant gratification 
and, i n this case, we should have it. Lotus 
Notes users take for granted the ability to 
mail doclinks to other users. It's a pow¬ 
erful technique that Internet users should 
be able to take for granted, too. 

VPR Update, Version 2 

Inactive links weren't the only problem 
with version 1. Some editors wanted 
weekly rather than daily updates. Others 
wanted updates with more, fewer, or 
different fields than those provided by 
default. Thus was born a Web application 
that enables editors (and, more recently, 
sales and marketing staff) to specify: 

1) the e-mail address at which to receive 
updates 

2} the frequency of updates (daily or 
weekly) 

3) the set of fields to be transmitted (i.e,. 
Company, Product, Title, Date, 
Summary, Contact). 

This application required a Hypertext 
Markup Language (HTML) form 
connected to a database of preferences. 
For the planned 20 to 50 users, that 
database didn’t have to be anything 
fancier than yet another structured ASCII 
text file. Reading that file in Perl was 
trivial; it can easily absorb an ASCII 
representation of the necessary data 
structure, an associative array of lists 
containing lists. But unlike Lisp, Perl can’t 
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Push Me t Pull You 


Anatomy of a WebObjects Application 

Editors can change how and when 
to receive new product information. 

Editors use the login screen to access the 
preference screen, where WebObjects 
handle the task of making sure one 
editor's preferences don't get mixed up 
with other editors' preferences. 


WebObjects provides the nested structure for the application. p 

Web Objects tree _'refc? 


Files in this directory 
drive the login screen. 


prefs/login.wo/ 

prefs/lo^n.wa/l0gffl f libiil 

Iwflfs/login.wa^Dgin.wod 

prcMogin.iM/iigjn.vm 


Login screen 


User: 

Pass: 


Jon Udell 


a 


********* 


Files in this directory drive 
the preferences screen. 



application.wos 


id userArray; 
id prefsDict; 
id fieldList; 
id freqLfst; 

session id prefs Array; 
session id freq Selection; 
session id field Selections; 



Preferences screen 

0 User: Jon Udell 
1 Pass: 


2 Mail: Jon_u8dev5.byEe.com 


3 Freq: 

4 Fids: 


daily 




pref s/prefs. wo/prefs Jitml 


cWEEOBJECT NAM£= 

User < WEBOBJECT NAME="A USER"></WEBOflJECT> 
Pms:<WE» 0&JECT HAME^"PAS$ >f ></WESQBJiDCT> 
Mall: < WEBOBJECT NAM E= "EMAIL " ></WEBOBJECT> 
Freq: ^WEBOBJECT NAME-"FREK|S l, ></WEBOBiECT> 
n<rfasj<WE80BJECT NAME= m F|ELDS"></WEOOBJECT> 
<WEBOBJECT NAME^ "SUBMIT" > </WEB08J ECT> 


/ 


| SUblTllI | 

VPR preferences 
database, In Next 
dictionary format 

{ 

"Jon Udell"=(jon u« dev5.byte.com,daiJy,(coiiipJitJ,sunim,coirt)]; 
" Oave Andrenrs“=(dave.news^bi9C .oom.daily, (comp,tiH Jirnm) J; 
"Jerry Po4inieHc' , -(fenyp®'e3rtlilirh.iietdailif,(c0mp ) trtl)); 

"Alan Joeh"=(aioch©hii.ci>m r dflily r (c0(iip,titl)j; 

"Susan Colwell"={scohm:il@lHi,mm, weekly, (comp.lil))); 

"fiejt Bialdazn"=(rbed(iam@to}ijnDradjietdai]y,(conip l pred l iiU)); 
) 


Here are the bindings between the 
preferences form arid the Next components. 


These objects 
have application 
scope. 

These objects hove 
session scope. 


pref s/|) ref s.wo/prefs.wod 


FORMiWOFomi litirfhod^POST";); 
A USER:WOStri fiR { 
valu^WOApp.ailsenh 
FREQS: WOPopUpBiittan { 
list-Wf)A[P|P.f realist; 
&Qloctian=WOApp.freqScltK:tion^; 
FIEt.OS:WOBrowscr { 
list* WOApp.field list; 
selection s=WOApijJieitlSelections; 
sizes'^ 11 : multiple-YES;}; 

SUBMIT: WOSuhmrLButltHi { 

.iction= record Me;); 


The awake method for the 
preferences screen toads 
the prefsArray object, > 
which is bound to the 
form's drop-down list, to 
the current user's 
dictionary entry. 

The recordMe method * 
updates the dictionary 
entry with a new 
prefsArray containing 
the user's choices. 

Here's the line that ■ 
writes the dictionary out. 


-The components declared here map between 
Next objects and HTML widgets. 

WOBrowser, for example, encapsulates the 
behavior of an HTML drop-down list box. 


prefs/prefs.wo/prefs.wos 


s ■awahcKIWOApp setPrafsArray: [ 

1 WOApp prebOhrt] DbirctForfay; {WCAppaUsail]]; 

LWOApp MtAEniail; HWOApp prefsArray] olH«ctAtliHtex: IIJ; 

LWOApp scitFreqSelfictian: {[WOApp prefsArrayl objectAtlndex: 2]]; 
iWOApp setFiekl Selections; 1 [WOApu prefsArray] objectAtlmlex: 311; 
return 

" -recordMe {[[WOApp prefsDictj setObject: [NSMli table Array 
BmryWftbObJectS: [WOApp a Password |. 

LWOApp aEmali],[WOApp freq&doctian], [WOApp fieldSrtectiuns], nil] 
forKey: [WOApp aUser]]; 

^|lWOApp pr&fsOtEfl wTrteToFSIe: 

@ " g:\\webWegj■ bi n\\pref5 1 atomically: YESj;) 


How WebObjects manages VPR update preferences. Users can view and change their settings with 
a browser. Behind the scenes, HTML templates and Objective-C scripts drive the application. 


natively write back a changed version of 
this structure in ASCII form. 

Beyond Perl: Next’s 
WebObjects 

Of course, there are ways to make Per) 
structures persistent. In Unix, Per) can 
store flat associative arrays in DBM 
databases. For nested structures, which 
this application requires, Perl 5 modules 


implementpersistence. Butthere'smore 
to Web development than Perl, Here was 
the perfect opportunity to test-drive 
Next's WebObjects, which Pd recently 
downloaded from http://www.next.com. 
I’ve always liked Objective-C and the 
Next object libraries, but I never had a 
convenient way to deploy applications 
built with them. On the Web, Next's 
tool kit and many other software toolkits 


enjoy immediate mainstream applic¬ 
ability. The freedom is exhilarating, 
WebObjects is available for Next, 
Solaris, and Windows NT (Intel only) 
platforms; I'm running it on NT. It works 
with a variety of Web servers; T'm using 
it with Microsoft's Internet Information 
Server. And it works with any browser 
because all the objectintelligence lives on 
the server side. continued 
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Web Project 


Push Me, Pull You 


BOOKNOTE 


SQL for 
Smarties: 
Advanced SQL 
Programming 

by Joe Cetko ($39.95) 

Morgan Kaufman 
h ttp:// w w w. m k p.co in 

You can go a long way managing data 
with Perl, but eventually you have to 
break out a real database. When you do, 
here's an excellent, vendor-neutral 
refresher course on adva nced SQL 


TOOLWATCH 


CelAnimator ($249) 

FutureWave Software 
San Diego, CA 

h ttp ://w w w. fu tu rew a ve. com 
From the maker of SmartSketch, the 
most intelligent paint/draw hybrid IVe 
seen, comes a nifty tool that builds vec¬ 
tor animations for the Web. 


Like nearly all the toolkits that map 
database records to Web forms, WebOb¬ 
jects encodes the mapping using HTML 
templates (see A in the figure on the pre¬ 
ceding page), Unlike many of the others, 
though, the WebObjects template lan¬ 
guage does not express logic such as “If 
Field 1 > Field! then output Fields," You 
encode higher-level behavior by declar¬ 
ing a set of Web components (see B in 
the figure) and writing an Objective-C 
script (see C in the figure) to manipulate 
those components. 

Anatomy of a WebObjects 
Application 

The flow of events in a WebObjects 
application begins when a user dicks on 
a URL like this: 

www.byte.com/cgi- 
bi n/WebObjects.exe?prefs 

where pref s refers to a WebObjects 
directory tree containing templates, map- 
ping files, and scripts. WebObjects.exe 
is a small, transient stub responsible 
only for sending a request to a daemon 
(Unix) ora process (NT) that implements 
the guts of an application* This stub-and- 
daemon architecture minimizes Com- 
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man Gateway Interface (CGI) overhead. 
Furthermore, it makes even the humblest 
WebObjects application (like mine) 
inherently scalable. 

Users log in to get to the preferences 
screen (see D and E in the figure). Since 
HTTP is stateless, bow can the applica¬ 
tion avoid mixing up the preferences of 
one user with those of another? WebOb¬ 
jects handles this automatical ly by creat- 
ing stateful sessions, stamping transac¬ 
tions within a session with HTTP cookies, 
or (for browsers that can’t handle cook¬ 
ies) with hidden fields. To tap into this 
state management you need only declare 
objects, such as the preferences list, to 
have session-level—-rather than applica¬ 
tion-level—scope (see F, the WebObjects 
tree, in the figure). 

The components I used were the sim¬ 
plest kind: HTML intrinsics such as the 
password textbox and the drop-down list 
box. But the class library that supports 
WebObjects also provides fancier compo¬ 
nents, such as a calendar. These compo¬ 
nents, unlike their Java counterparts, 
require no extra client intelligence. Ulti¬ 
mately, the libraries render everything as 
HTML usable by any forms-eapable brows¬ 
er. That’s a refreshing echo of the Web’s 
original simplicity and universality. Com¬ 
ponents can, meanwhile, enjoy the full 
benefit of object orientation. In a family of 
components related by inheritance, for 
example, changes in appearance and 
behavior propagate automatically. 

Setting Your Preferences 

On the preferences form, a user can 
change the e-mail address, the update 
frequency, and the list of fields included 
in the update. The declaration of the form 
component names the routine that’s 
wired to the Submit button. That routine 
has access to the session object containing 
the current user’s list of preferences and 
to the application object containing the 
dictionary of all users 1 preferences. A 
dictionary is the Next (and Smalltalk) 
equivalent of a Perl associative array—a 
set of name-value pairs. Two lines of 
Objective-C suffice to update the 
dictionary, then save it to disk (see G in 
the figure). 

Saving the dictionary as a text file 
works fine for the few dozen current 
users. It dearly won’t work fine for tens 
of thousands of users. This scenario isn’t 
far-fetched, either. I’m planning a regis¬ 
tration system for the BYTE Site, and per¬ 


sonalized delivery of VPR updates will be 
one of the benefits that registered users 
enjoy. WebObjects Enterprise, the high- 
end commercial version of what Next 
gives away for free on the Web, was built 
for jobs like this one* It includes Next’s 
Enterprise Objects Framework, which 
creates persistent mappings between 
objects (such as my preferences dictio¬ 
nary) and Sybase or Oracle data stores. 

It would take more than one project to 
justify the $25,000 price tag for WebOb¬ 
jects Enterprise, And the midrange ver¬ 
sion, a $2500 product cal led WebObjects 
Pro, doesn’t offer the same compelling 
abstraction of data management. So I’ll 
probably end up with a different solution. 

But even if I don’t buy Next’s toolkit, 
I absolutely buy i nto Next’s development 
philosophy: True object-oriented busi¬ 
ness logic, mapped transparently to plain- 
vanilla HTML widgets on the front end 
and industrial-strength SQL storage on 
the back end. This server-centric model 
runs contrary to the client-oriented 
Java/ActiveX movement but, for right 
now and for the near future, this 
approach can deliver Web applications to 
a lot more users. 

Finishing Touches 

My WebObjects application only gets and 
sets preferences. Ideally it would create 
and send updates, too, but the free 
version of WebObjects can’t call a mail 
program. You can link this capability into 
your application with WebObjects Pro, 
bur for me it was easier to handle this 
chore in Perl. Scheduled to run daily and 
weekly, a script {http://www.byte.com/ 
art/downloads/prefs.pl) parses the 
preferences file, extracts requested fields 
from VPR documents, creates update 
messages, and sends them. 

The final result is a hybrid application: 
half Perl, half Objective-C* It’s a hybrid 
in another sense, too: half e-mail, half 
Web. I think the world needs more of 
these. Consider list servers. It’s feast or 
famine: either too much information or 
none. A hybrid push/pull approach 
would be so much nicer. I’d still receive 
timely updates, but 1 could drill down for 
details on my own terms. 

Next time you want to e-mail me a 
hefty document, do us both a favor* Just 
mail me a pointer* El 


Jon Udell (j ud e 11 @ b ix.co m) is BYTE's executive 
editor for new media. 
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HAVE IN COMMON? 


THEY USE THE HIGHEST PERFORMING 
MULTIPORT COMMUNICATIONS BOARD IN THE INDUSTRY! 



When these companies were looking for speed, reliability, 
affordability, and ease of use for remote access and peripheral 
control, they chose a Comtrol serial communications board. 


Using this technology, internet access speed 
can be increased 16x from 28.8 Kbps to 
460 Kbps full duplex across all ports. 


Comtrol 1 © software drivers and technical support make 
rt easy to switch. We provide drivers for Novell Netware 
Connect, Multiprotocol Routing, Windows NT RAS, UNIX, 


Comtrol's RocketPort is the industry’s fastest 
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This breakthrough performance is achieved 
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SPECIAL REPORT 


Convergence 

Strategies 

Although any-to-any digital networking is still a pipe dream, 
there are any number of ways to start filling the pipe. 

By Larry Yokell 



□ isten to telecommunications companies and you 
might think that convergence is as easy as a game of 
connect the dots. Sketch out lines to the right end 
points and presto!—you have a digital data network 
that seamlessly integrates text, voice, and video traffic. 

The dream of convergence is alluring, but reality ruins 
everything. Any-to-any dig¬ 
ital networking is complex 
because it must accommo¬ 
date a host of legacy and 
leading-edge technologies. 

Once you i nterconnect pro- 
tocols and network lay¬ 
ers—no easy feat—you 
have to make end-user 
applications ready for a sin¬ 
gle, global network. And 
what thorny technical 
problem would be com¬ 
plete without an Internet 
element? Will the Net be 
the golden cornucopia for 
any-to-any networking? Or 
will it collapse under the 
weight of its own success, as 
cynical experts have sug¬ 
gested? To understand the 
technological challenges of 
esta b li sh i ng any-to-any di g- 
ital networks, let’s look at 
these hurdles one by one. 

Puzzle Pieces 

What technologies have to 
converge to make any-to- 
any networking a reality? 

Start from the top with 
advanced backbone plat¬ 
forms like synchronous optical network (SONET), asynchro¬ 
nous transfer mode (ATM), and Switched Multi-megabit 
Data Service (SMDS). Add to this relative newcomers to net¬ 
work access like ISDN, asymmetrical digital subscriber line 
(ADSL), and frame relay. Traditional technologies are part of 
the convergence puzzle, too, so you have to factor in net¬ 
working standbys like X.25, T1, Systems Network Architec¬ 


ture (SNA), and dial-up networks over private telephone 1 ines. 
Like the Wizard of Oz, who ruled the land as that man behind 
the curtain, data networking providers—from telcos to long¬ 
distance carriers, Internet service providers (ISPs), cable TV oper¬ 
ators, and systems integrators—must work under the covers to 
solve the complexities of inter connecting numerous backbone 

and access technologies. 
Corporations working out 
an any-to-any networking 
plan will find as many 
strategies as there are data 
networking providers, 
which means that the ulti¬ 
mate so l ution w ill p r obabl y 
be a mix of technologies. 
What’s more, the right mix 
for businesses will proba¬ 
bly be different than what’s 
used in homes. In the latter, 
everything from plain old 
telephone service, Basic 
Rate Interface (BRI) ISDN, 
ADSL, hybrid fiber coax 
(HFC), cable modems, and 
switched digital video 
(SDV) will play roles. 

In the business world, 
“clear channel” TCP/IP 
using 56-Kbps or T1 facili¬ 
ties, frame relay, and Pri¬ 
mary Rate Interface (PRl) 
ISDN will initially domi¬ 
nate, says Dave Schrift- 
giesser, broadband net¬ 
working director for 
Lucent Technologies, a de¬ 
signer of communications 
systems and software (and 
formerly known as AT&T Network Systems). “As ADSL and 
cable modems come on-line, they will overwhelm frame relay ’$ 
capacities and we’ll be migrating to ATM,” he adds. 

For corporate customers, “full service” is the message being 
heard from data-networking providers. The list of offerings 
Includes voice, video, and data services via wireline telephony, 
personal communications services, videoconferencing, cable 
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Convergence Do’s and Don’ts 

U ntil data networking providers work out the technical and business details of 
any-to-any digital networking, flexibility should be the watchword of your con¬ 
vergence strategy. Data networking integrator Don Cieayinger, chief technologist for 
EDS's communications group, suggests five ways to help manage change, 

* Focus on the long term. Your main criteria in choosing data networking tech¬ 
nologies should be cost effectiveness and ability to accommodate evolutionary 
rather than revolutionary change. 

* Plot a course and stick with it. Don’t lurch from technology to technology just 
because you happen to read about something new. "Some managers decide they 
need frame relay immediately, even if they don't really know what it is” or how it might 
benefit their company. 

* Don't expect a quick fix from any technology. Jl Customers often apply new tech¬ 
nologies to their existing business processes and obtain mixed results. You must 
change your business processes to take advantage of new technologies.” 

• I n vest i n AT M to t he desktop. If y o u 1 ve p re pared you r b usi n ess for f u nd ame nt al 
change, don't hold back making the move to ATM. ATM will help you cope with cus¬ 
tomer expectations for network performance. “People who want Microsoft Exchange 
to operate within 1O-Mbps Ethernet today will want 10OBaseT the year after that. 
The year after that, 1 GOBaseT won’t be adequate. In contrast, ATM to the desktop 
should satisfy customer demands for the next five years. Furthermore, if you put in ATM 
to the desktop, you won't have to change the wire-closet switching fabric, 1 ’ 

* Take matters into your own hands when necessary. Many tariffed carrier data 
services are either too high-priced or inconvenient from a customer perspective, 
which leads companies like EDS to build a private ATM network to service its cus¬ 
tomers. "Carriers like AT&T and MCI will accept only 53-byte cells [ATM data pack¬ 
ets] from their customers, no exceptions. Therefore, customers are required to do all 
data conversions prior to accessing the network. On a scaled basis, it might cost 
me $4.60 to adapt my SNA and frame relay traffic to the DS-3 format required by a 
carrier to connect to their tariffed ATM backbone. [It would cost] $1 if 1 had stayed 
with plain old DS-3" 


TV networks, digital near video on 
demand (NVOD), and high-speed access 
to the Internet In some cases, these ser¬ 
vices will be regional; in others, they w ill 
be national. 

For example, Bell Atlantic, which is 
in the process of merging with fellow 
Baby Bell Nynex, offers AU@once, a 
package of data networking products 
that use SMDS, FDDI, ATM/cell relay, 
frame relay, and multiple dedicated pri¬ 
vate connections. Bell Atlantic also plans 
to eventually deploy a network that has 
a switched digital video backbone with 
the final thousand feet consisting of 
ADSL over twisted-pair connections. 
“Our long-term vision is to deploy a 
complete end-to-end ATM solution,” 
according to Bill Lawrence, vice presi¬ 
dent of network systems engineering for 
Bell Atlantic. “However, ATM is still in 
its infancy, and we don’t have a big 
enough fiber backbone in place to sup¬ 
port it at this point,” he says. 

For th e near te rm, Be 11 Atl and c is com 
centering on “in region” data network¬ 
ing solutions, where customers typical¬ 
ly have frame relay and/or SMDS at the 
ends of their networks. “ISDN is more 
problematic, but we pop out into an 
SMDS cloud and then we convert as 
needed to other access technologies. For 
the most part, we try to persuade our cus¬ 
tomers to direct-connect to our SMDS 
network,” Lawrence says. 

The U.S. Federal Communications 
Commission is working on a variety of 
regulations that will affect how RBOCs 
provide data networking services. “Right 
now, we are still required to pass our data 
transport to long-distance carriers when 
we cross LATA [local access and transport 
area] lines,” Lawrence says, “In the 
future, we expect the FCC to drop these 
restrictions, and when they do, weMI 
revise our data networking model.” 

Life at the 
Application Layer 

How can you protect your investment in 
LANs? MCI and other carriers hope to pro¬ 
vide services that help internetwork lega¬ 
cy systems, like SNA networks, and 
migrate them from a host-based design to 
a client/server architecture. 

Any experienced MIS director appre¬ 
ciates the pain involved in installing a 
LAN and the affects it has on end-user 
applications. The problem becomes 
magnified as more corporate LANs are 


interconnected to WANs and metropol¬ 
itan-area networks (MANs), “From a 
wide-area network! ng perspective, we T l I 
reach nirvana when our network evolves 
to a campus-like environment and appli¬ 
cations are transparent," says Steve Star* 
liper, vice president of marketing for 
INterprise Networking Services, a divi¬ 
sion of US West Communications and a 
provider of LAN interconnection and 
ATM backbone services. 

The INterprise strategy is to move 
beyond providing customers with a 
“dumb” bit pipe. Many telcos provide 
services between Layers One through 
Three (the physical, data link, and net¬ 
work layers, respectively, of the Open 
Systems Interconnection reference mod¬ 
el). INterprise creators are focusing 
further up the protocol stack to Layer 
Seven, where applications for such 
things as e-mail, file transfers, and trans¬ 
actions reside. INteract could achieve 
app 1 ications transparency by bundling 


bandwidth and application offerings. 
This is a new strategy for data-network¬ 
ing providers, who typically assume 
customers will provide their own appli¬ 
cations. INteract uses Microsoft's Win¬ 
dows NT and BackOffice Server suite as 
its operating platform and incorporates 
Netscape's Navigator for “plug-in” 
access to the Internet, In addition, the 
service uses Cisco Systems' internet¬ 
working platform and protocol support. 
Other value-added services include Web 
hosting, groupware via Lotus Notes, 
local content, fax, forms management, 
vertical market applications, and trans¬ 
action processing. 

The strategy sounds good, but data 
networking providers haven't proven 
they can deliver on the promise. This 
approach requires providers to do some 
software engineering. Nevertheless, 
some people believe that an SNterprise- 
like plan is the best hope for any-to-any 
digital data networking. “The carriers 
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[musr] break down walls and move up 
the value chain toward providing sys¬ 
tems integration services, 1 * says Don 
Cleavinger, chief technologist for EDS T s 
communications group, a data net¬ 
working integrator “Any carriers that 
stay in the commodity business of pro¬ 
viding bandwidth and cheaper T1 ser¬ 
vice will be missing the boat* Others that 
move up the chain will have a role to play 
[in digital internetworking]*” 

MCI recognizes the potential of this 
strategy but doesn’t implement it to the 
extent that SNterprise advocates, MG ser¬ 
vices handle Layer Two protocol conver¬ 
sions, but the company expects customers 
to take care of Layer Three conversions 
(e.g,, IP to IPX)* To make this transition, 
MCI in part will use routers to connect 
customers to its SMDS or frame relay ser¬ 
vices. But the company cautions that 
merging legacy systems into a client/serv¬ 
er architecture isn't for those who need 
instant gratification. “On a big network, 
executing a transformation plan can 
take up to a year, especially if Layer Three 
internetworking is required,” says Steve 
Tabaska, MCI vice president for data ser¬ 
vices engineering. 

MCI expects to move from today’s 
separate networks to an integrated 
router scheme that supports multiple 
protocols to achieve internetworking. 
“In effect, we’re trying to create an 
integrated router from a LAN environ¬ 
ment, and then evolve the LAN into an 
integrated WAN router environment,” 
Tabaska says. For example, MCI offers 
X.25, ISDN, frame relay, SMDS, IP, and 
AIM services. Some of these can be inter¬ 
networked, while others cannot. “ISDN 
is really a Layer One service; X.25, frame 
relay, SMDS, and ATM are Layer Two; 
and IP is Layer Three,” Tabaska says. 

Currently, MCI supports seven com¬ 
binations of internetworking for its ser¬ 
vices, including dial-up to X.25; ISDN 
to X.25, frame relay, and IP; and frame 
relay to X.25, IP, and ATM. MCI does not 
support dial-up and ISDN access con¬ 
nections to SMDS and ATM, or frame 
relay to SMDS, among others. “Evolving 
a complete internetworking plan for 
MCf s offerings will take two years to put 
in place,” Tabaska says. 

Sprint’s answer to internetworking is 
ATM to IP and ATM to frame relay, 
according to Cathy Gadecki, group man¬ 
ager for ATM services. The company 
plans to bring on-line next year a pure 


ATM backbone for all frame relay and 
IP end points. “Well be pushing out the 
frame relay backbone to the network 
edges and then phasing out our frame 
relay backbone,” Gadecki says. 

In its current circuit-switched net¬ 
work, Sprint uses either ISDN or 
Switched 56 services to provide access to 
its frame relay network. “In the near 
future, ISDN will become an access tech¬ 
nology as well as a backbone,” accord¬ 
ing to Gadecki. 


Sprint has no intenti on of missing the 
“full service” boat. From a transport 
point of view, cost effective and easy- 
to-use ISDN, ATM, frame relay, and IP 
will be key enablers. “Sprint plans to 
complement our transport capabilities 
by providing managed network services, 
bundling in CPE [customer premises 
equipment] offerings, providing IP secu¬ 
rity services, as well as other Internet and 
intranet services,” says Gadecki. 

While telcos want you to look no fur¬ 
ther than their product brochures for 
ways to integrate applications, some 
competitors are building software tools 
to help you turn convergence cacopho¬ 
ny into harmony. Lucent recently an¬ 
nounced a software platform, called 
Inferno, that could provide applications 
transparency on any-to-any data net¬ 
works. “it’s the client/server multimedia 
equivalent of dial tone,” Schriftgiesser 


says. “Inferno relates to the signaling net¬ 
works of today and will provide signal¬ 
ing for the transaction-oriented point- 
and-click world as well.” 

Inferno consists of a network oper¬ 
ating system; communications proto¬ 
cols, called Styx; a network API; a pro¬ 
gramming language called Limbo; and a 
virtual machine called Dis. Lucent will 
license Inferno to service providers, tele- 
ph one an d cable co mpa n ies, appl i ca tio n s 
developers, and content providers. Infer¬ 


no may even find a home in Internet 
te mi i n al s, ban d - h el d dev i ce s, a d vance d 
telephones, and set-top boxes. 

The Network Is the Home 

On the residential side of digital net¬ 
working, Time Warner’s estimated $50 
million interactive cable TV system in 
Orlando, Florida, called the Full Service 
Network (FSN), has become one of the 
most notorious examples of voice, video, 
and data services. Using a 1-GHz HFG 
network, FSN incorporated an ATM-to- 
the-home scheme that required a mas¬ 
sive systems integration effort and more 
lines of code than the first Apollo moon 
shot. The project has logged several 
delays and substantial cost overruns. By 
early 1996, the service had more than 
4000 subscribers, but the estimated cost 
of the network was more than $10,000 
per subscriber. continued 


Two Approaches to Application Transparency 


Software 

Lucent provides an integrated 
environment with a NOS, 
protocols, a programming 
language, and a virtual 
machine. This environment rides 
atop traditional services. 


Traditional 

These network services are all 
that customers typically received 
from telecommunications 
service providers. Customers 
then had to find their own 
solutions to integrate 
applications over global digital 
networks. 


A ipli ation 


Presentation 


Session 


V 


V 


Network 


Data link 


Physical 


Full service 

Telcos now offer 
services that 
bundle everything 
from network 
services to protocol 
conversions to end- 
user applications. 


V 


New tools meld applications and digital networks as telcos begin 
offering more than bandwidth. 
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Special Report 


Convergence Strategies 



The ©Home network will use the cable plumbing exclusively to 
create subscriber WANs and to provide Internet connections. 


Because of these mixed results, oth¬ 
er companies are taking a more modest 
approach to the residential market, 
@Home, a provider of high-speed Inter¬ 
net access and on-line content* uses cable 
modems exclusively and departs from 
the conventional wisdom of offering a 
wide variety of access methods to the 
Internet, By 1998, ©Home (cofounded 
by cable giant TCI) hopes to reach one 
million subscribers using this strategy. 

The ©Home network (in parts of 
California, Connecticut, and Illinois) 
will use a conventional TCP/IP platform. 
As it expands ro other geographical 
areas, ©Home will continue to sup¬ 
port end-to-end multicasting using stan¬ 
dard Internet protocols. The company 
also will deploy its own ATM backbone 
network by leasing or purchasing access 
from third parties across the country. 
This approach means ©Home can keep 
its technology focus tight; The majority 
of internetworking issues will center 
around cable modems and the cable 
plant itself. 

While ©Home and others believe 
in the cable TV network as a way to deliv¬ 
er data, PSINet, an ISP with more than 
320 points of presence (POPs) world¬ 
wide, is less optimistic about that plat¬ 
form. Over the last several years, PSINet 
has worked with Continental Cahlevi- 
sion in Cambridge, Massachusetts, to 
test high-speed Internet access via cable 
modems. The trial proves that cable 
modem hardware works, PSINet says, 
but Internet connections over the tele¬ 


phone network are still better than those 
over cable networks. “What doesn't 
work is overlaying cable modem systems 
on the existing cable plant,” says PSINet 
CEO William Schrader There are many 
problems with upgrading this plant to 
provide two-way capabilities and ro 
eliminate noise that makes data con¬ 
nections unreliable. We believe it is bet¬ 


ter, cheaper, and faster to use the tele¬ 
phone plant.” 

Internet Dominance 

At the heart of any-to-any internet¬ 
working is a debate over backbones. 
On one side arc those people betting net¬ 
work backbones of the future will be 
based on an ATM switched platform. 
Others sec the Internet's IP-routed plat¬ 
form providing a glimpse of the future. 

“The common denominator for any- 
to-any digital data networking is the 
Internet, and the common denominator 
for the Internet is 11%” says Ron Vidal, 
MFS Communications 1 vice president of 
new ventures, “In fact, true any-to-any 
data networking is fostered hy the Inter¬ 
net because IP can reside in a client, serv¬ 
er, or any other device,” 

MFS, a competitive access provider, 
jumped on the Internet bandwagon 
when it merged with Internet service 
provider UUNET Technologies earlier 
this year. The combined company is the 
only ISP (out of about2500 in the U.S,)to 
own or control fiber-loop, intercity, and 
underseas facilities in the U.5, and parts 
of Europe. This international platform 
interconnects 543 Internet POPs, includ¬ 
ing 288 ou ts id e th e U.S. continued 


No Shortage of Standards 


A s a computer wag once said, the nice thing about standards is there are so 
many to choose from, D at acorn standards are no exception, For example, in 
the emerging market for cable modems, no less than six standards bodies are 
involved, including the Institute for Electronic and Electrical Engineering (lEEEJ’s 
802.14 Working Group, the Digital Audio-Visual Council (DAVIC), the ATM Forum's 
Residential Broadband Group, the Moving Pictures Experts Group (MPEG), the 
Internet Engineering Task Force (IETF), and the International Telecommunications 
Union (ITU). 

From the standpoint of any-to-any digital data networking, the key will be stan¬ 
dards, such as TCP/IP and ATM, that can be effectively internetworked. "W5E1 TCP/IP 
always be the king or will ATM eventually make it to the desktop? 11 Bill Lawrence, 
vice president of network systems engineering for Bell Atlantic, asks. “While there 
is equipment available that can encapsulate TCP/IP on ATM, this becomes prob¬ 
lematic because most existing end devices support TCP/IP connectivity, not ATM" 
Today, weVe also seeing equipment that encapsulates ATM packets within TCP/I P, 
aconcept known as cells in frames. 
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VISUAL BASIC 3 ADDONS 


Comms - Async 

Fa* Plus for Win £175 

FaxMan SDK £390 

Comms ■ Network 

Distinct TCP/IP Visual Internet £265 
dsSocket 1.25 Intro £63 

Database 

ADE/VBX £350 

Smithwar© VBX for Btrieve £1B0 

VB/ISAM MU for Win 16-bil E145 

Graphics - Charting 

Chan FX 3.0 {16-tort only) 

Charting Tools for Win ■ VB 
Real-Ti me Graph ics Tools - VB £300 

VBGraphix £270 

Graphics - Image Files 

Image SDK Plus/VBX 2 0 
ImageKnife/VBX Std 2,0 
lmageMan/V6X 5.0 

Multi-Function 
Borland Visual Solutions Pack £59 

Designer Widgets 2.0 
Muscle (Win) 

VBiite 1.0 
VBTools 4.0 
Visual Developer's Suite (16 bit) £216 

WlnWidgets/VBX £160 

Sundry Components 


Text Editor Controls 

TX Text-Control Standard £205 

Tools 

JET Inspector 2.0 
SpyWorks-VB 2 1 
TMS Tools 1 1 
VBAssisl 35 
VB/DLL 2.05 
VERSIONS/VB Ft 


£210 

£180 


£250 

£200 

£230 


£99 

£125 

£130 

£115 


CADGontrol 

£365 

d-Bafcode VBX/DLL 

£94 

VB/Magic Controls 

£120 

Visual CAD Dev Kit 

£520 

Sundry Controls 

3D Graphics Tools 4 0 

£130 

EDI-VBX t .O 

£705 

Gantt/VBX 

£195 

MediaKnife/VBX 

£290 

VBX Artist 

£240 

1 Visual Instrument Panel Cntris £150 

| VldeoSoft VSView/VBX 

£105 

f PROOHAtyillNQ^ 

! 

Assemblers 

' Basic 

C1C4 + 

Comms 

Cross Dev 

Custom Controls 

Database j 

Debuggers 

Delphi 

Editors 

Fortran f 

Graphics 

GUI 

| Link pr ^Locators 

Lisp | 

Moduffr 2 

Multitasking | 

Pascal 

Prolog 

1 Smalltalk 

SOL 

| Version Control Visual Programming i 

J Windows 

Xbase 

- We stock many /terns for which there is 1 

no space in these advertisements. 


mu.. mi Dm >| 

Comms 

Essential Comm 5.0 £265 

MagnaComm/DOS £215 

SI IveJComm “C" Asynch 4.02 E195 

Database 

c-tree Plus 6.5A £565 

Soft Focus Blree/ISAM £75 

Graphics a GDI 

3D-Ware Prof £99 

Fastgraph 4.0 fled Gruber) £195 

GX Graphics 3.0 £155 

MetaWINDOW-DOS 5.0 £215 

Zinc Engine & DOS Key 4 1 £634 

Maths & Scientific 
C/Math T oolchest & G rafix £45 

Huge Virtual Array & NAT 3.0 £215 

Science, Eng & Graphics Tools £115 

Screen 

C/Wlndows Toolchesl £45 

Green leaf Datawindows 3,0 £225 

TCXL Ul for DOS/Wm 6 2 £135 

General & Systems Libraries 


GX Sounds 

£165 

MTASK 

£215 

TTSR Ram Res Dav Sys 2.03 

£100 

Tools 


C-DOC Pro 6 0 

£240 

C-Vision tor C/C++ 4.0 

£145 

CodeCheck (Professional) 

£475 

PC-Lint for C/C++ 7.0 

£135 


£475 

£100 

£99 

£140 

£165 

£135 


| BASIC LANGUAGE j 

PowerBASIC Pro (Wi nS DOS) £210 

PowerBASIC DLL Compiler £106 

XBasic Pro (Win32) £199 


GREY 

MATTER 


PfIc#* di) no4 ineludB VAT jit nltor local taxes 
tail do include delivery In ntatatand UK. 
Ptaase cnee* prices si time of Orttor at site are 
lire pared same sureties tolars publication. 
This page ItsU same at our proUuels - 
call ps fur a comp Iota price list. 
ORDER BY PHONE WITH YQtlft CREDIT CARO 

(01364) 6541(H) 

FAX: 101364)654200 


Comms 

Async Pro for Win 2.1 £135 

COMM-DRV/LtB 16.0 £105 

Fax C++ SDK for Win 16/95 £770 

Greealeaf CommLib 5.2 £235 

Compression 

Crusher! Win DLL w/Sour<te £235 

Greenleaf ArcNveLIb 20 £210 

PKWaro Data Comp Lip Tor Win £175 

TCOM P/Multi-Pialform 2.12 £105 

Database 

CodeBase 6 0 £270 

CXBase Pro £500 

DBTocte.h++ tor ODBC £1250 

DI5AM96 for DOS/Wm £715 

Groenteaf Database Library 4.Q £1B0 

Lisl & Labels for Win (Pro) £410 

POET Personal SDK 3.0 £169 

ProlcGen+Client/Server Win £1470 

Raima DBM Engine+EADS 4.0 £740 

Velccis + EADS (Offer) £250 

Visual SOL £990 

Graphics * Charting 
Chari ing Tools for Win 2.0 £ 1 BO 

Essential Chart for Win £320 

GraphiC/Win 7.0 £360 

Graphics Server 4 0 £245 

Real-Time Graphics Tools £360 

Graphics ■ Image Files 
AccuSoft Image Ub/Win 5 0 £610 

Ad Oculos (Image Analysis) 2.0 £325 

Image SDK Plus lor NT £505 

ImageKnife Pro 2.0 £250 

ImageMsn DLL 32 & 16-bit 5.0 £620 

LEADTOOLS Win32 Pro 6 0 £715 


Delphi Desktop 2 £245 

Delphi Developer 2 £390 

Delphi Client/Server Suite 2 £1260 

ABC tor Delphi 1.0b £99 

Apiary Dev Suite for NetWare £ 195 

Asymcb Pro for Delphi £120 

Borland RAO Pack for Delphi £125 

Charting Tools for Win - Delphi £180 

Code.Print Pro for Delphi £85 

Component Create £155 

Conversion Assistant Database £98 
Eschalon Power Controls £98 

Helping Hand for Delphi £150 

Hyper TE R P/Del phi £120 

1 mageLib Pro 16-bit £ 109 

InfoPower £179 

InnoVlew MuUiLanguage £125 

KingCalendar Pro £65 

List & Labels for Delphi 3.5 £295 

Mobius Draw Kit £99 

Orpheus £135 

Pumpkin Project Origan iser £15 

Real-Time Graphics Tools £360 

Transform; Component Expert £125 

VisuaEPROS 1.1 £119 

WinG Sprite Kit £99 


Graphics & GUI 

3d Graphics Tools 5 (32-bit C) 
ProtoGen+- Pro lor Win32f1G 
WlnGKS 

WinMaker Pro 6.0 
zApp 

Zinc Engine & Win 16/32 Key 
Maths & Stats 

IMSL C Numerical Libraries 
IMSL Math Module for C++ 
Math h++ 5.1.3 
Money h++ 

Sundry Components 
C++ Booch Components 
HeepAgent 16&32-blt 
TG-CAD Prol 6.0 
Tools. h++ 7 0 
WinWidgei$++ 

Tools 

CC-RI DEFT for Win 16 
KPWm++ 

Howl Solo Mro 
SOMobfects Dev Toolkit 
Visual Parse++ 


£230 

£415 

£575 

£725 

£575 

£634 

£495 

£495 

£495 

£1075 

£415 

£655 

£770 

£340 

£240 

£250 

£600 

£295 

£200 

£289 


VISUAL BASIC 4 


Visual Basic enterprise 4.0 £755 

Visual Basic Professional 4 0 £365 

Visual Basic Standard 4.0 £78 

3d Graphics Tools 5 (32bit VB4) £149 

Apiary Dev Suite lot NetWare £195 

Autocoder £55 

BetterState Pro w/VB CodeGen £249 

ButtonMaker £75 

CIsssActton (VB4) £110 

ClassAssisl (inc Chiefs) £175 

CodeBank (VB3/4) £88 

Code Complete £175 

Crescent i nternet Tool Pak 2.0 £135 

Designer Widgets 2.0 £99 

EnOuiry 2.0 (VB4) £199 

ERwin/Desktop for VB4 £399 

GeeWiz 2.0 £75 

Helping Hand for VB £150 

Into Code (VB4) £55 

List & Labels lor VB3/4 3.5 £295 

PowerPak Enterprise for VB4 £925 

PowerPak Professional lor VB4 £505 

SplashWIiard £75 

Spyworks - Prof 4.0 (Inc Sup) £225 

Tear Off Menus for VB4 £115 

VB AppFramework £159 

VB Assist 4 £130 

VB Compress Pro 4 0 £98 

VB Language Manager Pro 3.0 E132 
Vision StoryBoard 4.0 (VB4J £175 

Visual Bridge (Access « V84) £89 

Visual Expert Developer £250 

XREF 2,0 £95 



MS Fortran Powers tat ion std 4 £485 
MS Visual Basic Std 4-0 £78 

MS Visual Basic Prof 4.0 £365 

Microsoft Visual C++ 4.0 £399 

Borland C++ 5,0 £245 

Delphi Desktop 2 £245 

Delphi Developer 2 £390 

Paradox for Wln95 7.0 £92 

Turbo C++ fur Win 4,5 £60 

Visual dBASE 5.5 £260 

WITH FULL TECHNICAL SUPPORT 


Borland C++ 5.0 £245 

Borland C++ Dev Suite 5.0 £337 

MS Visual C++ Subscriplico 4.1 £399 

MS Visual C++ Standard 4 0 £59 

Optima++ Developer Intro £139 

Sfilford C/C+ + Wi n Dev £395 

Symantec C++ 7.2 £375 

Turbo C++ for Win 4.5 £68 

VisuaiAge for C++ 3.5 w/Docs £326 

Watcom C/C++ 10.6 Intro £ 145 

High C/C++ Tor ExhDOS/Win £620 

Salford C/C++ DOS Dev £ 195 

Turbo C++ 3.0 £66 



The Product Formerly Known As Bart is 
Now in Beta/ 

The hottest new product of the year? 
We’ll have to waif and see, but here is a 
taster of what’s to came 
» True Object-Oriented BASIC with 
VlsualAge construction from parts 
i Use OLE Servers, OCXs, Open Doc 
parts a SOM objects 

■ Build DB2 stored procedures in 
BASIC - use tbe same language for 
both client 6 server I 

Why don't you download the beta at 
www .software- ibm. com/ad/vabaslc, then 
call us In. September to find out about 
pricing & availability 

WfNGEN FOR JAVA 

Build Java Applets in Minutes! 

Here is one of the first true Java source 
code generators for building platform- 
Independant apps. Easy to use tor 
novices, yet flexible enough for 
experienced programmers; 

■ Generated Code Is well Structured 
and fully commented 

■ Event Builder lets you visually create 
decision/evenf trees 

■ CqdeHooks let you add Custom code 
that is preserved when code is 
regenerated 

■ Multimedia (sound, graphics^ 
animation) is just a click away 

■ Database Support Is currently a 
simple ASCH file manager, full JDBC 
support to loffcw 

It includes Sun's JDK, so you have 
everything you need to get started. Call 
us for full details. Only £250. 

JAMBA 

Create Media-Rich Java Applets without 
Programming or Scripting 
Jamba is a new authoring tool that usee 
a page-based interface to visually 
specify "Jive" objects by drag & drop. 

This is as easy as it gels! 

■ Point & Click - select an object, set 
Its properties and specify its 
interactions on the screen! 

■ Add Any Java Media Type plus text 
& graphic cycling animations, 
graphic transition effects 

■ ActiveX Controls can be added to 
ihe Jamba IDE 

■ Open Architecture will support native 
Java code, CGI, JQ8C 

How anyone (even you) can liven up 
their Web pages? Why noi call us now far 
more details - only £319. 

POST-OFFICE 

TTie Ultimate Internet E-Mail Server 
Post . Office is the ideal choice for 
enterprise-wide 9 -mall distribution, 
replacing older, more complex servers 
such as sendmail & small 

■ Based on Internet Standards with 
SMTP, POP3, Finger servers 

■ Easy to Administer via simple Web 
or e-mail forms 

■ Security built in from the ground up. 
using no legacy Unix code, so well- 
known problems In other marl servers 
do nol exist in Post .Office 

■ Superior Performance with multi¬ 
threaded architecture 

Post .Office Is quite simply the best e- 
mail server on the market. Call for more 
details or order a copy at £455. 


VISUAL BASIC FOR DOS 


MS Visual Basic for DOS Std £100 

MS Visual Basic for DOS Prof £240 

db/LlbProraO £195 

Graphics Workshop £ 105 

PDQComm 2.62 £65 

ProBas 7,1 £210 

QuickPak Pro 4.19 £145 
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Special Report 


Convergence Strategies 



Lucent designed Inferno as a development environment for a range 
of users, including telcos, ISVs, and content providers. 


ME5 is bullish on the Internet in part 
because it is much cheaper than alterna¬ 
tives, For example, the cost to deliver a 
42-page document between New York 
and Tokyo via the Internet can be as low 
as 2.8 cents-—versus $28.83 over an 
AT&T phone connection during peak 
times. The Internet is more cost-effec¬ 
tive than circuit-switched networks 
because optical technology has made 
transmission capacity relatively inex¬ 
pensive and because IP packet switch- 
i ng uses transmission capacity more effi¬ 
ciently than circuit switching does, 
“Also, I can make a good case for ana- 
log-to-IP connectivity when we’re talk¬ 
ing about Internet phones,” Vidal says. 
“It’s conceivable that people will even 
start designing PBXes to connect to pack- 
et-switched IP networks. Maybe the 
Internet starts looking more like a phone 
network at the physical routing level.” 


WHERE 

TO FIND 

Lucent Technologies INtcrprise 

Murray Hill, NJ 

Networking Services 

(888}450-2368 

Seattle. WA 

http://www. 1 ucerctcom [206} 345-5241 

Bell Atlantic 

MO 

Philadelphia, PA 

Washington. OX. 

(800} 621-9900 

(202)B72-1600 

http;// www 
.bellatlantk.com 

http:// www. mei. ram 


MFS plans to offer Internet services 
ranging from metro-area exchange con¬ 
nections to local and national backbone 
access, “In our 'Internet hotel’ concept, 
a customer can colocate a server at our 
central office and obtain the capability 
to increase the speed of a 56-Kbps con¬ 
nection to aTl connection in a matter of 
hours,” Vidal explains. “In contrast, the 
telcos are not willing to do this.” 

Businesses can set up even more 
sophisticated networks on intranets than 
on the Internet because intranets typi¬ 
cally have more bandwidth available 
than dial-up connections, according to 
Vidal. Therefore, he believes, intranets 
can handle larger files and more com¬ 
plex graphics at higher speeds. “Ulti¬ 
mately, the LAN-to-LAN connectivity 
business will become an intranet busi¬ 
ness,” Vidal predicts. 

PSINet is also an unabashed booster 
of the Internet as the any-to-any net¬ 
working platform. “The Internet scales 
well and it’s ubiquitous” says Mitchell 
Levinn, PSINet’s vice president of net¬ 
work operations. 

“Ninety percent of all computer pro¬ 
grammers on the face of the earth are 
working on internetworking applica¬ 
tions,” says PSINet CEO William Schrad¬ 
er. “Data movement of all types is being 
carried over TCP/IP networks. In the 


future, we can look forward to TCP/IP 
riding on an ATM network or SONET 
GC-12, In five years, we’ll see TCP/IP 
packets riding over ATM to the desktop. " 

However, the Net’s popularity is why 
other companies aren’t putting all their 
packets in one basket. Internet traffic is 
getting so heavy that some people are 
predicting that the Net will begin to crash 
under its own weight later this year. 
While notgoingthis far, Lucent’s Schrifr- 
giesser acknowledges there are “brown¬ 
outs” on the Internet. He contends that 
the costs and benefits of providing 
additional capacity are so dispersed that 
people aren’t motivated to really do any¬ 
thing about it. “The current telecom¬ 
munications infrastructure is built 
around voice calls that require relative¬ 
ly short [connection] times,” Schrift- 
giesser says, “Meanwhile, heavy Inter¬ 
net usage and browsing involve relatively 
long [connection] times and are thus 
loading down the telecommunications 
infrastructure. This leaves carriers try¬ 
ing to position for the future, while 
attempting to fix problems within their 
current systems.” 

Digital Future 

All the empirical evidence points to an 
evolving telecom world in which data 
communications internetworking and 
any-to-any connectivity are essential 
within companies and among enterprise 
networks. While data networking car¬ 
riers and equipment providers acknowl¬ 
edge the i mportance of any-to-any con¬ 
nectivity and promote their own visions 
for making it happen, few of them will 
admit that providing it to their customers 
is easier said than done. 

Any-to-any digital data networking 
will become ubiquitous, global, and a 
vital part of communications. However, 
convergence may take the rest of the 
decade, cost more time and money, and 
cause more headaches than even savvy 
data communications professionals 
anticipate. But when we look back from 
the perspective of 2006, most of the chal¬ 
lenges discussed here will probably have 
been met, and we’ll remember conver¬ 
gence’s technical hurdles as nothing 
more than growi ng pains. 0 


Larry Yokel! is a telecommunications con¬ 
sultant and president of Convergence Indus¬ 
try Associates. You can reach him at Ijycia2 
@aoLcom. 
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Fill out this coupon carefully. Please print. 


A. My company profile is best described as: (check one) 

1 □ Corporate end user 

2 □ Computer,'communications manufacturer 

3 □ Reseller/distributor/OEM/'integrator/consutent 

4 □ Other (please describe)._ 


Title 


Company 


C& 


State 


Phone 


B My |ob function is best described as. (check one) 

3 □ Company Management 

6 □ ISMS/IT Management 

7 □ Systems Engineering/Integration 

8 □ Departmental Management (non-lS/MIS) 

9 Z Technical Services Support 

10 □ Other (please describe):_ 


C. My responsibilities require mat I be involved with the 
operating system environments: (check ail that apply) 

11 DDOS 

12 0 OS/2 

13 D Mac/OS 

14 □ UNIX (any, including Solans) 
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16 C WindowsNT 

17 □ NetWare 
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20 □Appbcation development 
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E. Do you influence the purchase ol the 
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29 □ LAN hardware or software 

30 □ Internetworking hardware, 
software , or services 
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SPECIAL REPORT 


Data’s New Voice 

Real-time voice technologies for the Internet and new telecommunications 
standards for integrated multimedia transmissions say a lot about convergence. 

By Stanford Diehl 



□ wo heads may be better than one for brainstorm¬ 
ing sessions, but when it comes to managing voice 
and data traffic, nothing beats the simplicity of hav¬ 
ing a single pipeline for both types of data. So what’s 
been keeping the rise of combined voice and data networks 
on hold for so long? The biggest challenge to voice/data inte¬ 
gration has been the analog nature of traditional voice trans¬ 
missions. But that’s chang¬ 
ing. Telephone networks 
have migrated to digital in¬ 
frastructures, and, with the 
digitization of voice com¬ 
munications and the ad¬ 
vancement of compression 
algorithms, multiplexing 
equipment, broadband 
transport interfaces, and 
switching fabric, the inte¬ 
grated voice/data network 
is finally taking shape. 

This means that some 
pioneering companies can 
already take advantage of 
voice/data convergence. 

The good news for the rest 
of us is that the digital in¬ 
frastructure in the public- 
switched telephone net¬ 
work is leading the way for 
largcr-scale deployment of 
voice/data networks. What’s 
more, deregulation of the 
communications industry is 
sparking some heavy in¬ 
vestment from telecommu¬ 
nications companies (tel¬ 
cos) in advanced digital 
links and enabling equip¬ 
ment, and international 
standards are replacing short-term proprietary solutions. 

Two Masters 

Telephone networks and LANs have traditionally served two 
different masters. To accommodate voice transmissions, a 
phone system is connection-oriented; when you place a phone 
call, you establish a dedicated end-to-end connection before 
the transmission proceeds. Once the system allocates band¬ 


width, the resource remains available for the duration of the 
transmission. The two main components that determine the 
bandwidth, robustness, and flexibility of the telecommunica¬ 
tions network arc the broadband transport technologies (actu¬ 
ally, the physical piping and the interfaces to it) and the pro¬ 
tocols that define packet transmission across the wire. 

In contrast to telephone networks, LANs are designed to han¬ 
dle the bursty (i.e., variable- 
rate) nature of data trans¬ 
missions. Arbitration 
schemes ensure the integ¬ 
rity of data while tolerating 
delays for error correction 
and retransmissions. 

These differences are the 
key stumbling blocks 
to integrated digital voice/ 
data networks. For LANs 
to support voice transmis¬ 
sions, they need technolo¬ 
gies that can stream voice 
communications across a 
network along an uninter¬ 
rupted path. These tech¬ 
nologies ensure that a net¬ 
work prioritizes data and 
recognizes voice data and 
that the voice transmis¬ 
sion receives enough dedi¬ 
cated bandwidth for real¬ 
time communications. 
Thus, the physical link and 
the transport mechanism 
must be able to differenti¬ 
ate among different multi- 
media types and support a 
wide range of transmission 
requirements. 

Traditional voice net¬ 
works, on the other hand, must support standardized high- 
bandwidth interfaces to the emerging fiber infrastructure as 
well as modern transport protocols that can handle the large 
transfer of variable-rate data. Voice networks must also dif¬ 
ferentiate among different multimedia types and share band¬ 
width that was once dedicated to voice. 

As it turns out, the requirements of voice and data trans¬ 
missions actually complement each other, as long as the pro- 
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Special Report 


Data’s New Voice 


A Hybrid Solution for Voice/Data Networking 

Site I 


Site 2 

©Router 
sends data to 
site 2 LAN, to 
tfie Internet, or 
to the next site 
on the sub¬ 
network. 


Voice is compressed 
by specialized 
compression hardware. 


Compressed 

voice Voice and data are 

^ combined by the 

voice/data multiplexer. 
Voice is given priority. 


© Voice/data stream 
travels across dedicated 
leased lines or Internet 
subnetwork. 

© Voice and data are 
separated by multiplexer 
at site 2. 



© Voice transmission 
bound for another site 
within the subnetwork 
remains compressed 
and Is sent to next site. 


Voice- 

decompression 

hardware 


Decompressed 


0 Voice bound 

for outside world 
is decompressed. 


Data to 
another 
site on 
subnetwork 


Voice 


800 

service 


Local 


Long-distance 


company 


One established way to eombine voice and data is to use 
multiplexers, which create separate paths at the receiving end. 


tocols properly handle the different 
media types. For example, sophisticated 
voice/data multiplexers can combine 
voice and data streams while granting 
priority to real-time voice transmission 
and dynamically allocating dedicated 
bandwidth to it. 

For variable-rate transfer, a multi¬ 
plexer can send data packets duri ng lulls 
in a conversation. Variable-rate data, 
with its tolerance for interruptions, can 
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consume open bandwidth when avail¬ 
able and surrender bandwidth when nec¬ 
essary. Some companies are integrating 
voke/data multiplexers with dedicated 
T1 lines and Internet subnetworks {see 
the figure "A Hybrid Solution for Voice/ 
Data Networking” above). 

Technologies for the Internet and the 
public-switched telephone network also 
look promising. Some of the best exam¬ 
ples are the new and io technologies (for 


streaming real-time audio across Inter¬ 
net connections) that make Web phones 
possible (see the text box “Yet Another 
Web Phenomenon” on page 132). 

Digital Solutions 

The above examples represent ways to 
combine voice and data using today's 
infrastructure and technologies. How¬ 
ever, the public-switched telephone net¬ 
work continues to evolve. Telcos and 
others are improving the network with 
standards for fast packet switching and 
for interfacing to fiber-optic cable. 
New cell-re lay transport pro tocols, such 
as asynchronous transfer mode (ATM), 
not only support higher transmission 
speeds but also include mechanisms for 
differentiating multimedia traffic, in¬ 
cluding voice, data, and video. 

While fiber-optic is the high-speed 
link of choice, it's also helping to stall the 
development of integrated digital net¬ 
works. High-speed fiber requires elec- 
trical-to-optical signal conversion. Asyn¬ 
chronous transmission services, such as 
T3, define a standard electrical interface 
but do not support a standard optical 
interface. The result is a number of pro¬ 
prietary interfaces to optical cables and 
little interoperability. 

The answer to the confusing array of 
nonstandard asynchronous in ter faces ap¬ 
pears to be SONET. This standard spec¬ 
ifies an electrical and an optical interface, 
enabling an interoperable delivery vehi¬ 
cle for broadband services. 

The SONET standard is now in the 
third phase of its three-phase release. 
Earlier this year, major SONET ven¬ 
dors, such as Alcatel and Fujitsu, an¬ 
nounced the third-party corroboration 
of interoperable SONET products from 
different manufacturers. Within the 
next few years, SONET should finally 
drive the development of an inter¬ 
operable, all-digital mulrimedia infra¬ 
structure. 

ISDN provides a fast voicc/data path¬ 
way to the home or office. ISDN stan¬ 
dards currently provide for high- and 
medium-speed digital links. Basic rate 
service, also called 2R+ D or Basic Rate 
Interface (BRI), provides two 64-Kbps 
channels for voice or data, plus one slow¬ 
er, 16-Kbps data channel. Primary rate 
service, also called 23B + D or Primary 
Rate Interface (PRI), carries 23 64-Kbps 
channels and one 16-Kbps channel, ft’s 
no coincidence that the number of chan- 
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MINITAB 

Statistical Software. 

Master your data with ease. 

For over 20 years in over 80 countries, users have experienced the power and simplicity of MINITAB 
Statistical Software. Used in businesses from start-ups to Fortune 500 companies, MINJTAJB is: 


* Powerful and comprehensive — an “all in one* statistical 
software package from basic to complex statistical functions 

* Easy to use— with dialog boxes and prompts of the way 

* Easy for data entry or importing — enter data into M1NTIAB 
vvorkshccts or import data from Bod®, Lotutf® arid other programs 

* Ready to use right out of the box — with MJNITAB 
Statistical Software, there is no lengthy learning process and a 
simple and quick tutorial gets you working right away 


* Available on multiple platforms — MINITAB Statistical 
Software runs on Windows® '95, Windows ®3 J, 

Windows NT™, Macintosh and Power Macintosh 

* Fully supported — on-line HELP is easy and quick plus 
skilled technical specialists are just a phone call away 

* Affordable — priced under US $1,000 

* Gua ra n teed — when you purchase directly from MINTTAB, 
you receive our imconditional 30-day, money-back guarantee 
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Moving data 
between MINITAB 
and other packages, 
including Excel and 
Lotus is a breeze 



With MINITAB's 
wide range of 
analytical tools, 
you have complete 
flexibility in 
analyzing your data. 



Catal I. 


Your data comes 
alive quickly 
and attractively 
with MINETAB's 
presentation 

graphics, MINITAB has pull-down menus for 

oil of Its statistical capabilities. 
Just dick and work with your dotal 
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Software runs 
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Windows 3.1, 
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Power Macintosh. 


To learn more about MINITAB, 
visit us on our web site: 

h ftp;// www. m i nitab.com 
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Making Data Analysis Easier ^ — - 

Minicab Inc., 3U81 Enterprise Drive. Slate Collcfc. PA, USA. 
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Special Report 


Data's New Voice 


Yet Another Web Phenomenon 


W ith the emergence of Web phones, the 
advantage o fin teg rating voice and data 
networks has become strikingly obvious. Most 
everyone can grasp the concept of unlimited 
Song-distance telephone service at a. single, 
fixed rate. The Web-phone phenomenon is yet 
another example of how the Internet has 
brought an idea that's been around for a 
while-in this case, voice/data convergence- 
into the limelight. 

The first hurdle to overcome In delivering 
real-time audio across the Internet is estab¬ 
lishing an uninterrupted, constant-rate con¬ 
nection. New technologies from Progressive 
Networks and VocalTec bring streaming audio 
to the Web. 

The most common technology so far is 


Progressive Networks' RealAudio. The compa¬ 
ny adopted the proprietary RealAudio protocol 
and a client/server architecture to enable 
streaming audio transmissions. The new pro¬ 
tocol supports bidirectional communications 
(the HTTP protocol was designed for one-way 
continuous transmission) bet ween clients and 
servers. This two-way pipe lets you pause, fast- 
forward, and rewind RealAudio tracks. 

To stream data, RealAudio uses the UDP pro¬ 
tocol over TCP. A socket-oriented protocol, TCP 
requires a great deal of overhead to manage 
sockets and ensure the error-free delivery of 


data. UDP is packet-oriented and does not 
guarantee error- free transm ission, Withou I 
the overhead of TCP, UDP can deliver a con¬ 
tinuous strea m of au d i o data m osf of the ti m e, 
RealAudio includes a toss-correction algorithm 
for re-creating any pieces of the signal that 
UDP drops. 

Because UDP drives packets across the In¬ 
ternet wi thout data-flow control or a fairness 
mechanism for resolving bandwidth conflicts, 
it can cause severe network congestion, espe¬ 
cially if a server broadcasts audio streams to 
many users simul taneously (which is, after all, 
one of the obvious applications of streaming 
audio]. Other audio-on-demand technologies, 
including [-Wave from VocalTec, use standard 
TCP/IP as the transport layer. With its flow-con¬ 


trol mechanisms, TCP/IP can help avoid traffic 
congestion over the Internet Bui streaming 
audio with TCP/IP doesn't retain an uninter¬ 
rupted transmission as effectively as a UDP- 
based mechanism does. 

Web Phones 

Web telephony, while intriguing, suffers from 
s! ug g Ish In tern et a ccess (espe ci a I Ey w h e n used 
on slow dial-up connections); proprietary con¬ 
nection protocols and codecs (he., compres¬ 
sion/decompression algorithms); dynamic IP 
addressing, which can foil the routing mech¬ 


anism of Web phones; and the large installed 
base of half-duplex sound cards. 

As you talk into a Web phone, your voice is 
digitized by the software and sent out across 
the Internet in data packets. Many packages, 
such as VocalTec's best-selling internet Phone 
(see the screen], use bandwidth-limited UDP 
for real-time conversations. Since transmis¬ 
sions move from client to client, congestion is 
not as severe as it is with UDP transmissions 
from a central location to multiple cfrents. 

Web-phone software uses IP addresses to 
connect to the remote party. Since expecting 
the caller to know the IP address of the called 
party is not reasonable, most packages let you 
connect by designating the party's e-mail ad¬ 
dress. The software associates this address to 
an IP address. 

But many Internet service providers (ISPs) 
don't give customers dedicated IP addresses; 
instead, they often assign addresses on the fly. 
Under this scenario, a Web-phone call would 
be routed to the wrong address. Some vendors 
avoid this problem by establishing dedicated 
servers. The software logs you on to the serv¬ 
er and maintains a directory of users. This 
scheme compromises privacy somewhat be¬ 
cause names are listed on the directory; as a 
result, users may receive unsolicited calls. 

To compensate for the bandwidth limitations 
of the Internet, Web phones compress voice data 
before sending it. The recipient of a call must 
then decompress the data at the other end. At 
present, there is no standard Web-phone codec; 
both parties must use the same Web software 
to talk to each other. The prog rams a Iso use pro¬ 
prietary connection protocols. Currently there 
isn't much movement toward standardizing on 
Web-phone codecs and connection protocols. 
For now, you and your associates have to use the 
same software package. 

Recent developments may hdp further the 
a cce pta n ce of We b ph o n es, Ma ny sou nd -ca rd 
manufacturers have introduced full-duplex 
cards that allow two-way simultaneous Web- 
phone conversations. 

Perhaps the biggest boon to all types of real¬ 
time audio over the In ternet will be when high¬ 
er-speed connections, such as ISDN, become 
more prevalent and a higher-band width infra¬ 
structure is established. 


Chat areas on 
the dedicated 
site tor 
VocalTec's 
internet 
Phone. 


People from 
at] over the 
world, avalt^ 
able fora 
connection. 
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nels and data rates for these ISDN stan¬ 
dards is close to the number required for 
Tl; these standards are designed to be 
interfaced to Tl equipment at the cen¬ 
tral office. 

Bur deployment of ISDN has been slow 
everywhere except in urban areas, and 
business data connections over ISDN are 
nor “flat-rate,” as are leased-]ine and 


Internet connections. This lias caused 
many once-eager customers to receive 
unexpectedly high bills. 

A Pickle over Packets 

So-called fast-packet technologies, such 
as frame relay and cell relay, might offer 
the best solution for integrated voice/ 
data networks. These fast-packet tech¬ 


nologies are an outgrowth of the X.25 
standard, which addresses how data is 
sent in discrete packets across private and 
public networks* 

Real-time isochronous applications 
work best with smaller packets that re¬ 
duce bottlenecks and avoid interruptions 
in the transmission stream. LAN trans¬ 
ports have traditionally supported larger 
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PC-TO-UNIX 

CONNECTIVITY, AS DESIGNED BY 
NETWORK PROFESSIONALS. 



New 

Windows NT 

Version Available! 


If everything were made to your specifications, life would 
be simple. 


Try Reflection, today, for PC-to-UNLX 
connectivity that runs as smoothly as clockwork* 



WRQ can't make everything a one-step operation. But 
WRQ's Reflection® makes PC-to-UNIX connectivity for 
Windows" about as simple as it can be. 

The Reflection Suite for X starts with a 32-bit, X11R6 
PC X server that delivers accelerated performance with 
proven reliability* Then, it adds a full range of applications 
and emulations, an award-winning TCP/IP stack, an NFS 
client, and Internet tools. IPs all in one powerful package, 
with an integrated installation. 


REFLECTION X/REFLECTION SUITE FOR X 

A ARCHITECTURE: 32-BIT WITH WINDOWS ACCELERATED VIDEO ENHANCE¬ 
MENTS (WAVE); XI1R6 COMPLIANCE; OPTIMIZED FOR WINDOWS 95 

A INTEGRATION TOOLS: DIAL-UP X, CONFIGURABLE PANNING. VIRTUAL 
SCREEN, BACKING STORE, REMOTE AND LOCAL WINDOW MANAGEMENT 

A TCP/IP AND APPLICATIONS: VT420, VT320, SCO ANSI, LPR/LPD, NFS, DHCP, 
SNMP MIB II, FTP, INTERNET APPLICATIONS 

A MANAGEMENT TOOLS: X TRACE UTILITY WITH CUSTOMIZED FILTERS, 
QUICK-START CONNECTION TEMPLATES, CENTRALIZED SITE 
ADMINISTRATION 

LVflQ OFFERS REFLECTION PC-TO-HOST AND NETWORKING 
CONNECTIVITY FOR UNIX, X, HP, DIGITAL, AND IBM SYSTEMS. 


X Call for a free demonstration copy: 

Argentina—TCW Argentina S,A* (1)314 5010 Australia—Megatet Pry, Lid. 1 800 806 563 
Austria—SIS bifottnutbriaiE^hrKjlogie Ges,m,b-H (01) 368 65 00 112 Benelux—BMC 
Software Services (070) 416 51 57 Computing & System* Consultant* bv (04C) 23 33 555 
Brazil—Nitfec Infnnnfirici S.A, (Oil) 5505 5728 Chile-S &i A Gonsulrores (Z) 235 0289 
Czech Republic—INSEKO CS (067) 607 311 Denmark—Tempts A/S 4494 8902 Finland— 
TT-Profcssioral Solution Gy (90) 3294 7600 France—ADE (Toulouse) (16) 61 00 32 32 
Germany—Computing & Systems Consultants GmbH (0211) 53 70 01 6 Wick Hill 
Kjommunikationstechnik GmbH (040) 23 73 01 0 Hung Kong—Global Technology 
Integrator Ltd, 28814800 Ireland—Entropy Ltd, (01) 2940199 Israel—Yana Systems Ltd, 
(03) 557 3636 Italy—Siosistemi srl (030) 24411 Japan-Cybemet Systems (03.) 5978 5453 
Malaysia—SCS Computer Systems Sdn. Bhd (03) 756 5800 Mexico—InfosLstcmas 
Financktos (5) 813 1325 New Zealand —Interconnect (09) 358 0322 Norway — NOCQM 
Norge A/S 67581450 Poland—Sofrkom Sp. to.o. (22) 6356346 Portugal—Silicon 
(01) 795 85 85 Singapore— MJooAsia Ft*. Ltd, 441 2600 Slovak Republic— INSEKOa,s, 
(089) 64 88 08 Slovenia—SI d,o,o< (061) 161 11 57 South Africa-LAN Design 
(011) 444 1050 Spain^-Scorpion Sistemas SA (93)485 40 44 Sweden-NOCQM AB 
(018) 65 55 00 Switzerland—Commcare AG (01) 730 24 31 Taiwan—Ivan Information 
Technology Co. (02) 517 7012 Thaiknd-MdttLmk Gi„ Ltd, (2) 318 8505-7 United 
Kingdom—Wick Hill Limited (01483) 772280 Venemda-Unka Sistemas (2) 959 2411 
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Special Report 


Data’s New Voice 


How Bell Rang In Digital Communications 


B elt Labs' digital architecture still underlies 
most private networksas well as the Inter¬ 
net The system is based on the concept of time- 
dtvision multiplexing, a scheme in which 
bytes from different data connections or tele¬ 
phone conversations are alternated so that 
each one is guaranteed a certain fraction of the 
bandwidth. 

Here's how the system (formally called the 
Bell System digital hierarchy) works Jo carry 
each half of a conversation, the phone system 
must provide about 4000 Hz of audio band¬ 
width .This doesn't provide audiophile-qual¬ 
ity sound, but it conveys all the frequencies a 
hu man being needs to understand speech. To 
convey each half of a call clearly, a single 
"channel" must carry BOOO bytes, or 64 Kbps. 
This amount of bandwidth-called a level 0 


digital signal, or DSO—has become the funda¬ 
mental unit of connectivity in the digital phone 
system. 

As w it h an a to g ca rr i e r I i n es, i t doesn 1 1 ma ke 
sense for the system to devote a separate pa i r 
of wires to each connection from end to end. 
This is where the hierarchical architecture and 
time-division multiplexing come in:The data 
streams from 24 DSO channels can be grouped 
together and carried by a DS1 (also known as 
T1) line Jhe signals from multiple Tl lines can 
then be multiplexed into digital trunks with 
still more bandwidth (i.e., DS2, DS3,and so on). 

To allow multiple calls to share a trunk with¬ 
out interfering with one another, the Bell Labs 


scientists developed a time-division multi¬ 
plexing scheme, called the FI frame. Each frame 
of data on aT1,or DS1, line consists of t byte 
of data from each of 24 DSO channels (each 
carrying a voice call or a data connection] plus 
a framing bit that indicates the beginning of 
the next frame (see the figure Tl Frames Man¬ 
age Time-Critical Data" below). 

Multiplying 193 bits {24 bytes pi us the fram¬ 
ing bit) times 8000 frames per second gives you 
1.544 Mbps-the clock rate of a Tl line. Mote 
that this scheme is ideal for voice transmission 
because Efs isochronous; that is, each channel 
is guaranteed a fixed number of regularly 
spaced Turns 4 ' during which its data is trans¬ 
mitted. (Ethernet, and other computer net¬ 
working protocols, do not have this property; 
there's no guarantee that data will arrive on 


time to avoid an ugly gap in the audio signal.) 

Of course, bandwidth is wasted if the par¬ 
ty on the sending end is not saying anything 
or sending data. But nothing special needs to 
be done when all parties are talking at once. 
Th is makes the scheme simpler to manage than 
statistical multiplexing, which tries to make 
use of the extra bandwidth. 

To sort out the data from an incoming Tl 
signal, the receiver must determine where each 
frame begins and ends. Butsince the frames arc 
sent back-to-back in a continuous stream, and 
the data itself might not provide any clue about 
which bits belong to which channel, the sender 
needs to tell the receiver the location of the 


frame boundary Jh is is the framing bit's job. 

The framing bit, which the sender transmits 
at the end of every 11 fra me, varies fro m frame 
lo frame according to a predetermined pat¬ 
tern. The receiver knows the expected pattern 
and scans the rush of incoming data to see 
which bit (out of every group of 193) is vary¬ 
ing the right way (It's always possible, of 
course, that another bit wil l also happen to fit 
the pattern, but the probability of this becomes 
minuscule over a large number of frames.) 

Robbing Peter to Pay Paul 

Designed to eke out every last bit of bandwidth 
from a digital trunk, the DSl,orTl , multiplex¬ 
ing scheme is also able to carry a small amount 
of additional data [eg., billing and connection 
information) using a technique called bit rob¬ 
bing. In this technique, at every sixth frame the 
system 'borrows" the least significant bit of 
one of the 24 bytes of data and uses it to car¬ 
ry internal switching information rather than 
data Jhe human ear isn't sensitive enough to 
miss such a small change in the audio signal. 

But of course this isn't true of digital de¬ 
vices. Because that last bit Isn't certain to come 
through reliably, the effective throughput of 
a data channel Is cut from 64 Kbps to 56 Kbps. 
Thus, many digital leased lines have a band¬ 
width of only 56 Kbps. {Some equipment used 
for digital leased lines has been retrofitted to 
disable or hide bit robbing and to allow 64 Kbps 
of throughput on each channel—a facility 
called clear channel Tl.) 

Up the Hierarchy 

At first a DSO connection-already faster than 
today s fastest diai-up modems—seemed like 
more band width than any user cou Id reason¬ 
ably want. Use of the upper levelsof the digi¬ 
tal hierarchy was confined entirely to the 
phone company's internal equipment. But 
after the famous Ca rterfone decision, in which 
the courts ruled that users could connect their 
own cqurpmentto the phone company's lines, 
businessesbecameinterestedIn renting larg¬ 
er digital pipelines and creating their own 
internal phone systems and WANs. 

Divestiture, the breakup of the Bell System, 
and the entrance of competitors into the 
long-distance phone market have all speeded 
the move toward private voice and data net¬ 
works, Equipment manufacturers, such as St rat- 
acorn (which was recently acquired by Cisco 
Systems), leaped into the breach, providing 
equipment that allowed a company to run its 
telephone systems, WANs, or both over the 
same rented Tl connection, -Brett Glass is 
a writer ,. computer consultant, and teacher in 
Laramie, Wyoming. You can contact him at 
rogue® well. com. 


TL Frames Manage Time-Critical Data 


Digital calls need to transmit at 
64 Kbps to ensure clear audio 
I quality. This baseline is called 
level 0 digital signal IDSOI. 



A Tl line consists of 24 DSO 
channels grouped together. 


f 1 1 byte 

1 byte 

Framing 

) | Channel 23 

Channel 24 

bit 


24 bytes plus 1 bit 
from the DSO 
channels, multiplied 
by the 64-Kbps 
transmission 
requirement, equals 
1.544 Mbps, the clock 
rate of a Tl line. 


Transmissions travel along Tl 
lines via Tl frames, which 
consist of 1 byte of data 
from each of the 24 DSO 
channels, plus a framing 
bit that signals the 
beginning of the next 
frame. 



The Advantage: 

Each channel receives a regularly spaced frame for transmitting 
data to ensure there are no gaps in the audio signal. 
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Data's New Voice 


Special Report 


Die Layers of ATM 


O The ATM adaptation layer maps 
multimedia data into and out of 
cells. This functionality supports 
special handling of various data 
types 1e.g M a constant hit-rate 
service for voice). 


ATM 

adaptation 

layer 


Celt 


Celt 

/ 

Coll 



Voice 

Video 

Data 


© The ATM layer provides the cell- A™ 


switching fabric for proper 
routing across the network* 


© The physical layer defines how 
the cells travel over the pipe. 
The physical layer allows ATM 
cells to be transported across 
many different types of media 
(e.g, optical, twisted-pair, and 
coaxial}. 



C&H~j ] [ Cell | 



Physical 

layer 



ATM r s fixed-length cells help ATM to transport 
voice and data efficiently* 


packets to deliver big chunks of data 
across a network. When X,25 was stan¬ 
dardized in 1976, it was a watershed 
development, establishing a common 
packet-switching protocol for broad¬ 
band networks. But in these heady days 
of multimedia convergence, X.25 trans¬ 
mission speeds just don't cut it. 

On the other hand, frame relay re¬ 
quires little overhead because it leaves 
error recovery up to network-level pro¬ 
tocol suites, such as TCP/IF and iPX/SPX. 
Frame relay can transport variable-size 
packets at up-to-T3 transmission speeds. 
However, frame relay was not designed 
to carry voice traffic. It discards frames 
in the event of congestion, it’s not iso¬ 
chronous, and it am have long and some¬ 
times unpredictable latencies (Le., it can 
be a long time before data sent into a net¬ 
work emerges at the other end). 

Equipment that tries to route voice traf¬ 
fic over frame-relay connections must 
play tricks in an attempt to ensure timely 
delivery of digitized voice packets. Also, 
because frame-relay bandwidth is far 
less expensive than dedicated leased T1 
lines or ordinary voice-phone service, 
long-distance carriers aren't eager to sup¬ 
port a technology that could cost them 
revenue. So, while it’s possible to buy 
voice equipment for frame relay, it's best 
used only with relatively uncongested sys¬ 
tems that can provide a committed infor¬ 
mation rate—that is, networks with a 
guaranteed minimum throughput. 

The ATM Answer 

Cell-relay technologies, such as ATM, 
outpace frame relay and also provide a 
more efficient switching mechanism. 


Instead of sending data in variable-size 
packets, cell relay uses small, fixed- 
length (53-byte) cells to transport infor¬ 
mation. Data packets are transmitted 
asynchronously, but the line of cells 
that carries the packets flows across the 
network synchronously as a continu¬ 
ous stream. The data packets enter the 
stream as they become available, drop¬ 
ping into the first available cell. These 
small packets support high-speed, low- 
latency transport. 

Unlike synchronous transfer, which 
preallocates bandwidth channels, ATM 
transports data packets whenever band¬ 
width is required. ATM’s flexible use of 


bandw idth supports the continuous un¬ 
interrupted transfer of voice and video 
data as well as data traffic's variable bit 
rates. It's also data-rate-in depen dent, 
supporting public networks and LAN 
switch i ng ali ke at rates exceeding a giga¬ 
byte per second, 

ATM comprises three layers (see the 
figure “The Layers of ATM ” abo ve). You 
can run ATM to the desktop without 
bridging to another networking tech¬ 
nology. Unfortunately, standards for 
voice and video transmission over ATM 
are Still in the formative stage, and ATM 
equipment is relatively expensive. 

The All-Digital Future 

Enterprises integrating voice and data 
netw orks currently face an almost-bewil¬ 
dering array of choices. Many companies 
have bought into the obvious benefits of 
an integrated network, but high costs and 
immature standards are major deterrents. 

Until prices drop and standards evolve 
for a variety of new digital technologies, 
the only sure bets are the tried-and-true 
voice/data technologies developed by the 
Bell System several decades ago—com¬ 
bined with new equipment designed to 
make the best use of them. 0 


Stanford Diehl, a former director for BYTE 
reviews, currently works as a systems engineer 
fora large commercial printer. You can reach 

him at sdie x.com. 


WHERE TO FIND 


Vendors of 
Web Phones 

NetSpeak 
[305} 251-4653 
http ://w w w.i ief eo. com 

Quarterdeck 
[800]354-3222 
http Jl w w w.qd eck .com 

SilverSoft 

http://www.pak.net 

Telescape 

(G04)681-7557 

http://w w w. te fesca pe .com / 

htm/homc-pg.htm 

Third Planet Publishing 

[214) 7i 3-2807 

http://w w w.p fa ne t ec rs.com 


VocalTec 

[201)768-9400 

http://w w w.vocattec, com 

Vendors of 
Full-Duplex Sound 
Cards 

Acer 

[800]531-0616 
http://www.acer.com 

Creative Labs 
Http://w w w.crea f.co m 

Diamond Multimedia 
(800)468-5846 
h ftp://w w w.di a m on d mm.com 


Gravis 

(800)257-0061 
http://www.gravis.com 

Turtle Beach 
(510) 624-6200 
http://www.theach.com 

Vendors of 
Stream ing Audio 
Technology 

Progressive Networks 
(800)230-5975 
http://www.rea laud io.co m 

VocalTec 

(201)768-9400 
h ttp://ww w.vocaite c. co m 
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EXPLORING... 






The EXPLORING series is a multi-media 


EXPLORING 

CHEMISTRY 

FOR WINDOWS 


EXPLORING CHE- 
MISTRY contains a 
large number of topics, 
which include: the laws 
of chemistry; Lavoisier, 

Dalton and Proust; the 
weighted balance of chemical 
reactions; matter; pure 
substances and mixtures; 
elements and compounds; atoms 
and molecules; atomic models; 
the orbital quantum model and 
chemical bonds. It is also 
possible to select the 
elements on the basis of 
their chemical and 
physical properties and 
to make a comparison 
of the data for several 
different elements by 
creating a graph. 


collection for Secondary School students, 
designed specifically to help them learn in 
simple and intuitive manner. It is not 
intended solely for students but also for anyone 
wanting to increase and broaden their knowledge of 
a specific subject. The user can learn all the information 
either by following the topics step by step or by navigating 
through the contents. Learning is pleasant and the results are 
guaranteed thanks to particularly sophisticated multi-media 
techniques, such as the use of graphics for a more effective 
understanding of the contents, hypertext links for moving 
from a given topic to other related ones and helpful functions 
for searching for the best-known terms. 
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EXPLORING PHYSICS 

FOR WINDOWS 


EXPLORING PHYSICS is split 
up into several learning units co¬ 
vering the main topics of physics: 
the measurement of physical 
magnitudes; units of measurement; 
the analysis of experimental data; 
from the analysis of data to physical 
laws; speed, acceleration and force; 
equilibrium in stiff bodies and fluids; energy, tem¬ 
perature and heat; 
and electricity and 
the related pheno¬ 


mena 


EXPLORING 
MATHEMATICS 

FOR WINDOWS 


EXPLORING MATHE- 
MATICS covers a range of 
many different topics: sets and 
their relationships, classes of 


Minimum configuration: 100% MS-DOS 
compatible PC, CPU 80386 or higher, 4 Mb of RAM 
(8 Mb are recommended), hard disk with 6 Mb of 
available space, mouse. VGA graphic card or higher, 
Windows 3.1 or higher. Recommended: Windows 
compatible audio card, Windows compatible printer. 


Available in English. German. Spanish and Italian 


MS-DOS and WINDOWS arc registered trademarks of Microsoft Corporation 


equivalence, real and non-real numbers, operations 
and properties, algebraic expressions, monomials 
and polynomials, logical operations, equa¬ 
tions and disequations, systems of equations 
and disequations and their performance, 1st 
and 2nd degree equations, 
radicals, parametric equations 
and biquadratic equations. 
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FiNSON srl 

Via Montepulciano. 15 
20124 Milano (ITALY) 
Tel +39-2-66987036 
Fax +39-2-66987027 
E-MAIL: finson@finson.it 


FINSON (UK) Ltd. 

Parallel House - 32 London Roa< 
Guildford - Surrey GUI 2AB 
Tel. +44-1483-451856 
Fax +44-1483-452144 
E-MAIL 101333 564©CompuServe.cot 


Circle 1 71 on Inquiry Card (RESELLERS: 1 72). 
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SPECIAL REPORT 


Global Video Village 

Three broadband platforms vie to make 
global video networks practical. 

By Udo Flohr 


oday’s version of point-to-point video is more like 
pinhead-to-pinhead, You can connect to someone 
with 28 , 8 -Kbps modems, and if you’re both using 
a monitor-mounted digital camera and videocon¬ 
ferencing software, you can have postage-stamp-size images 
of your faces travel across the phone lines. Just don’t move too 
often: There’s only enough bandwidth to update your images 
every few seconds. 

The demands o f video 
transmission are higher 
than for any other data type. 

For video to work you need 
high bandwidth, fast con¬ 
nections, and the ability to 
send and receive the images 
at equivalent rates. The leap 
from small, jerky images to 
full-motion video that you 
can send to anyone, any¬ 
where, over a ubiquitous 
digital network will be the 
confirmation that conver¬ 
gence has arrived. 

What’s the payoff for 
being able to send video as 
easily as a page of text? For 
one thing, videoconferenc¬ 
ing ceases to be nine parts 
setup and one part collabo¬ 
ration, And tele-presence 
becomes real, so you can 
call an expert on another 
continent to help you over¬ 
come a technical problem 
on a complex piece of 
machinery or aid in a diffi¬ 
cult medical procedure. 

Sales presentations and 
training sessions can take place without anyone having to hop 
a plane. 

But don’t cancel your airline tickets just yet. The requisite 
high-bandwidth pipes aren’t fully in place, and technologies 
for transmitting video globally aren’t fully formed. The exist¬ 
ing telephone system handles point-to-point connections and 
can establish these connections quickly. But bandwidth limits 
mean that companies have had to maintain separate data and 
video networks. The main alternative is the cable TV {CATV} 


network, which can deftly handle video streams but was built 
to broadcast video in a one-to-many model; point-to-point, 
temporary, and symmetrical (i.e., equivalent sending and 
receiving transmission speeds) connections are stumbling 
blocks for CATV. These aren’t the only possibilities. Some ana¬ 
lysts see wireless technology as a powerful candidate. Unfor¬ 
tunately, all these approaches have weaknesses that keep them 

from offering a total solu¬ 
tion for creating an any- 
where-to-any where video 
network. 

The high demands of 
video mean the final solu¬ 
tion will touch on all the 
different layers of the corn* 
mu nications infrastructure. 
This includes the actual, 
physical medium that car¬ 
ries video (i.e., copper 
phone wire, coaxial cable, 
optical fiber, or wireless 
mechanisms) and the trans¬ 
port standards, like asyn¬ 
chronous transfer mode 
(ATM), that manage the 
flow of data. The final com¬ 
ponent will be the actual 
applications that imple¬ 
ment such things as telep¬ 
resence, videoconferenc¬ 
ing, or Internet-based 
virtual reality. 

Great 

Expectations 

For MFEG-1 video quality, 
a network needs to handle 
about 120 to 140 Kbps. 
That translates into the equivalent picture quality of a VHS tape 
(352 by 28 8 pixels, at 8 bits per color and 30 frames per second). 
MPEG-2 quality, which would be necessary for a telepresence 
application that ships detailed technical information in real 
time, requires about 500 Kbps, which translates into the sharp¬ 
ness of S-VHS, 

For video to truly become a ubiquitous data type, tomor¬ 
row’s networks will need to transmit video in both directions 
at the same speed (i.e., full duplex). For this you’d need 4 to 6 
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Special Report 


Global Video Village 


Mbps. (You would also need real-time 
encoding to compress raw video data on- 
the-fly.) Video data also has to arrive in 
a continuous stream and in real time: It 
is unacceptable for any individual frame 
to be delayed or for any associated audio 
track to arrive out of sync with the pic¬ 
ture. The result would look like a poor¬ 
ly dubbed foreign movie. 

Shared connections are often unsuit¬ 
able for real-time video applications. If 
network traffic is low, your video com¬ 
munication will have enough bandwidth 
as long as you’re using one of the evolv¬ 
ing broadband technologies like cable 
modems. But if the cable alternative 
becomes a popular way for people to 
set up video connections, the increased 
demand could mean many people are 
vying for the same pipe, and there is no 
guarantee that the portion available to 
every user will be adequate. That’s one 
advantage of a dedicated connection, 
likeaTl link, to connect your company’s 
offices: You have exclusive use of that 
connection. However, you also pay 
thousands of dollars a month for the ser¬ 
vice, and your communications abili¬ 
ties are anything but global. Aleased line 
doesn’t connect you to the outside 
world, including that potential customer 
who might be sold on the flashy sales pre¬ 
sentation your corporate communica¬ 
tions department recently created. 

To make matters worse, an MPEG 
data stream is by no means constant. It 
varies greatly, depending on the type of 
video you’re encoding. The compression 
ratio improves when images in consec¬ 
utive frames don’t change much. Se¬ 
quences with lots of motion afford less 
compression and therefore need much 
more bandwidth. Compression ratios 
may vary between 1:50 and 1:200 with¬ 
in the same video file. Asa result, a video 
network should guarantee a minimum 
throughput level. 

To resolve this situation, some pro¬ 
tocols, namely ATM, let you reserve the 
right amount of bandwidth for the trans¬ 
mission by assigning a particular “qual¬ 
ity of service” level when you first make 
the connection. (For more on ATM’s ser¬ 
vice levels, see “Virtually Well Con¬ 
nected,” August BYTE.) 

How well does the Internet fare in 
meeting these demands? Today, the Net 
isn’t reliable enough to deliver real-time 
video. Too often, bandwidth on the Net 
is like a magic act: Now you see it, now 


you don’t. The variations depend on the 
time of day you’re logging on as well as 
the topology between the points you 
want to connect. Add to that the reality 
that the Internet isn’t a commercial enti¬ 
ty, so there’s no central authority that can 
guarantee you get the resources you 
need. This situation may change when 
the Net’s data paths become wide 
enough to absorb video (see this month’s 
cover story, “Breaking the Bandwidth 
Barrier,” on page 68). 


HDSL (high'data-rate digital 
subscriber tine) 

SDSL (single-IEne digital 
subscriber line) 

ADSL (asymmetric digital 
subscriber line) 

VDSL {very-high-data-rate 
digital subscriber line) 

Video’s demanding requirements 
have kept it a specialty data type that 
needs expensive and dedicated net¬ 
works. The technologies to let us send 
and receive video at the same transmis¬ 
sion speeds using connections that we set 
up and tear down as needed aren’t 
mature, but some are getting close. 

Video Dial Tone 

Plain old telephone service (POTS) may 
be plagued by having lower bandwidth 
capabilities than the cable TV network, 
but there’s nothing in the physical infra¬ 
structure of the telephone network to 
make it inadequate for video. The tele¬ 
phone system’s designers assigned the 
lowest 4 KHz of the available spectrum 
on twisted-pair wiring for voice calls. 
New, higher-bandwidth services using 
the same wires must either coexist with 
traditional services by using higher fre¬ 
quencies, or telephone calls must be con¬ 
verted to digital and be interleaved with 
other data. Much of the current phone 
system is already digital; the final con¬ 
nections to end users are the remaining 
analog holdouts. 

In the early 1960s, engineers at Bell 
Labs designed multiplexing systems that 
digitized voice into 64-Kbps data lines 
and then sent several of them in a framed 
stream. This first structured signal was 
called DS1, which spawned Tl and E l 


lines (at 1.54 or 2.04 Kbps, respective¬ 
ly). However, these lines need repeaters 
every 6000 feet and require 1.5 MHz of 
bandwidth, which is high by today’s 
standards. Interference is another dis¬ 
advantage: Only one Tl line can oper¬ 
ate problem-free in a 50-pair cable. 
This is why a variety of digital subscriber 
line (DSL) technologies may be the long¬ 
term answer. 

DSL can turn a standard pair of cop¬ 
per wires into a sophisticated digital 


1.544 Mbps (requires two twisted-pair lines) 

2.04 8 M bps (requires th ree t w i sted-pai r I in es) 

1.544Mpbs (one line) 

2.048 Mbps (one line) 

1.5 to 9 Mbps downstream 
1 6 to 640 Kbps upstream 

13 to 52 Mbps downstream 
1.5 to 2.3 Mbps upstream 

highway when you add digital modems 
at both ends, DSL variations come in a 
torrent of acronyms: 

* ADSL (asymmetric digital sub¬ 
scriber line) is the first DSL variation 
ready for high-quality video data, but 
with a catch. As the name implies, it 
works asymmetrically, so much more 
information can be transmitted to the 
subscriber than what comes back. ADSL’s 
downstream rate is affected by distance, 
so at 9000 feet, ADSL achieves a speed of 
8,4 Mbps; at 18,000 feet, the rate drops 
to 1.54 Mbps. The upstream rate is 
between 16 and 640 Kbps. The main rea¬ 
son for this limitation is interference 
caused by capacitive couplers within the 
phone system. This means ADSL is bet¬ 
ter suited to distribution-type services, 
such as video on demand, than any-to- 
any connections. (It is also suitable for 
Web browsing.) Furthermore, ADSL 
lets you carry on conversations on the 
same line where video is streaming, and 
your phone service works even if the 
ADSL modem fails. 

* HDSL (high-data-rate digital sub¬ 
scriber line), using more advanced 
modulation, is less demanding on spec¬ 
trum and needs no repeaters. It also 
delivers 1.54 to 2.04 Mbps, HDSL can go 
up to 12,000 feet, but it requires two 
twisted-pair lines for Tl or three for El. 

* SDSL (single-line digital subscriber 


The High Speeds of Digital Subscriber Lines 

Name Data Rate 
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IF WE TOLD YOU WE PUT AN 

ISDN A/34 MODEM 

STAND-ALONE FAX 

PROTOCOL analyzer; security 
AND ANSWERING MACHINE 
INTO ONE LITTLE BLACK BOX 

WE'D BE STRETCHING THE TRUTH. 



ACTUALLY THE BOX IS WHITE. 


The ZyXEL Elite 28641—Your 
All-in-One NETworking Solution 

Systems Administrators love the 
Elite 28641 because it simplifies the way 
they manage their remote sites. Telecom¬ 
muters love it because it's packed with 
everything they need to run a complete 
remote office. 

ISDN and V.34 in a Single Device 

Blaze through the net at ISDN 
speeds — transfer large files, download 
graphics and sound. Access all the 
power of ISDN while maintaining 
connections with remote analog devices 
over ISDN. V.42bis data compression 
over ISDN allows for increased through¬ 
put up to 460.8Kbps, 

Interactive Voice Mail 

With appropriate software, the 
Elite 28641 allows for call logging, auto¬ 
dialing and paging. Voice features 
include voice commands, compression 
schemes and DTMF tone detection. 

Your Data Is Safe 

Protect your crucial data with security 
features such as Data Encryption 1 with 
X.75 and Password Protection with Call 
Back capability. 


Hassle-Free EPA Troubleshooting 

*ZyXEL's Embedded Protocol Analyzer 
(EPA) lets you monitor the ISDN switch 
and diagnose incorrect settings and 
errors, allowing you to remotely trouble¬ 
shoot your users through their problems 
quickly and efficiently. 

Anytime, Anywhere 

Connect to your ISP via the async- 
to-sync PPP feature. V.120, V.110 and 
X.75 SLP Rate Adaption expands the 
range of devices you can connect to 
worldwide. 

Call Now 

Why wait? Find out how this little 
White Box is going to revolutionize the 
wav you telecommute, 

800-255-4101 



The Modem of the Millennium 

4920 E. La Palma Avenue. Anaherm, CA 92807 
Telephone: (714) 693-0808 Fax: (714) 693-8811 
Internet: sales@zyxel.com URL: http//www.zyxel.com 

Circle 1 73 on Inquiry Card (RESELLERS: 1 74}. 


STAND-ALONE FAX AND STORAGE 


Elite 28641 features a parallel interface 
for direct printing of incoming faxes. 


PQL or Pos(script 
Elite 28641 Compatible Printer 



Your Elite 28641 parailel port routes incoming 
faxes directly to your printer — no user and PC 
intervention needed, Optional SMB DRAM allows 
for storage of incoming faxes up to 200 pages. 


Elite 28641 supports all popular switches including 
AT&T 5E$S r Northern Telecom DMS-ioo, Siemens 
EWSD, National ISDN-1, and Euro-ISDN*. 



fZyXEL does not assume any liability arising out of the appeal ion 
or use of any of the security functions described herein, rverther does 
if convey any license under its patent rights nor I he rights of others. 
* Prior to purchase, please contact your local dealer/distributor for 
the correct version to ensure compatibility with the ISDN switches 
in your area. 

All trademarks are the property of their respective owners. 
Specifications are subject to change without notice, 
















Special Report 


Global Video Village 


Encrypted Cable Delivery 



Cable company head-end 
witti routers to provide an 
interface between a 
hybrid fiber/coax system 
and IP networks. 


Video data can flow 
Mbps downstream 
(optimum). 


Upstream video transmissions 
flow at 768 Kbps (optimum]. 
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Cable modem 
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Motorola's CableComm provides security by encrypting cabled 
messages with private keys unique to each modem. 


line) delivers the same speed as HDSL 
over a single line, at up to 10,000 feet, 

* VDSL (very-high-data-rate digital 
subscriber line) is, for the time being, 
also asymmetric, but at even higher 
data rates. Downstream, it offers speeds 
between 12.9 Mbps at 4500 feet and 
51.8 Mbps at 1000 feet. Upstream rates 
are from 1*6 to 2,3 Mbps. VDSL is 
intended for ATM networks. Both ADSL 
and VDSL provide error correction. 

DSL is taking the world a step closer 
to high-end, point-to-point video, and 
the band widths it offers are enticing* But 
as long as the technologies are asym¬ 
metric, DSL is not a complete solution 
for transforming the existing phone 
infrastructure into a powerful, multi- 
media data highway. 

Cable Cuy to the Rescue 

just as DSL provides new capabilities for 
standard POTS networks, the CATV 
network is being enhanced to deliver fast 
data-access services. Cable modems are 
currently being used in trials throughout 
the United States and Europe. These pro¬ 
jects aim to find a way to make the high- 
capacity cable network suitable for 
point-to-point connections. Video data 
still goes to all the cable subscribers 
connected to the loop, but the modem 
filters out the information addressed to 
a particular subscriber. This establishes 
a virtual point-to-point connection, at 
least in one direction. 

But much of the existing cable plant 
still can't accommodate two-way traffic. 
To overcome this limitation, cable com¬ 
panies need to upgrade their infrastruc¬ 
ture by adding routers. This refurbish¬ 
ing project could cost an estimated 
$500 per subscriber, not including the 
price of the cable modem, which could 
double that amount. 

But the promise of broadband speeds 
over an existing network can make some 
people gloss over the costs. The theo¬ 
retical limits of cable connection speeds 
may be as high as 30 Mbps. But realities 
quickly bring this theoretical rate to 
more modest levels, perhaps to speeds 
that are two-thirds slower, or roughly 
equivalent to w hat ADSL modems offer. 
Performance penalties are due in part 
to the fact that cable subscribers share 
available bandwidth, much like clients 
on a LAN. 

One glimpse into how cable compa¬ 
nies might offer CATV networks as a 


video link to corporate customers is 
Motorola's CableComm, a turnkey solu¬ 
tion for implementing video CATV ser¬ 
vices. The package includes modems and 
subscriber access software. The neces¬ 
sary cable router that installs at the head- 
end interfaces with a hybrid fiber-coax 
(HFC) distribution network to local or 
remote IP networks, in the CableComm 
solution, a channel occupies a 6-MH/. 
slice of downstream bandwidth, in the 
range of 65 to 750 MHz, The cable router 
manages all the modems in the system 
and prompts them to shift to alternate 
channels. Each downstream channel 
provides a 30-Mbps raw data rate, with 
768 Kbps upstream. Since all traffic pass¬ 
es all the premises that are connected to 
the network segment, the system 
encrypts messages with shared private 
keys unique to each modem. 


Fiber-optic lines combined with 
CATV's coaxial networks may play an 
important role in the development of 
anywhere-to-anywhere video networks. 
A single fiber can transmit up to 30 ter* 
abits per second, or the equivalent of 450 
million simultaneous phone conversa¬ 
tions with digital quality, HFC is a com¬ 
bination of fiber-optic trunk lines, which 
bring the data over long distances, and 
coaxial cable networks, which provide 
the local-loop links. 

On paper, the combination of high 
bandwidth with an existing infrastruc¬ 
ture makes HFC an ideal candidate for 
video applications. The main drawback 
of this approach, however, is imple¬ 
mentation expense. Large-scale HFC 
deployment requires new cabling or at 
least refurbishing existing coaxial cables. 
In cities, that means a lot of digging; in 
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J lie BYTE Euro-Deck offers a unique direct mail approach to 
increasing sales in the $114 billion European computer market. Reach 
50,000 BYTE subscribers for under 44 per reader! . , ^ 3 


Circulation of the BYTE is targeted direct channel to Europe. For infomriiion on 

to computer experts in over 20 countries in the next BYTE Euro-Deck, call Mark Stone at 
Western Europe. Take full advantage of the 603/924-2533, fax him at 603/924-2683 or 
benefits BYTE provides with tins affordable, use E-mail: 104124.1255@compusene.com. 
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Global Video Village 


Broadband Without Wires 


DirecTV/DirecPC satellite 


DirecPC 


Local Multipoint Distribution Service (LMDS) 





User throughput 
■ 400 Kbps downstream 
* 14.4 - 33.6 Kbps upstream 


User throughput 

• < 10 Mbps downstream 

• < 10 Mbps upstream 
(Throughput is constrained by the 
Ethernet connection, traffic, and 
other factors.) 


t DirecPC 

JZL 

_ 


DirecPC 

receiver 


interface 


Two ways to broadcast: DirecPC zaps data from a geosynchronous satellite to a dish 
attached to your PC; LMDS uses ground-based transceivers and avoids analog modems* 


less populated areas, amortization seems 
impossible. Estimates on cost per sub¬ 
scriber start at $700. 

Wireless Wonders 

One way to get around the technical 
problems inherent in today’s telephone 
and cable TV networks is to bypass those 
infrastructures altogether and go wire¬ 
less. Advantages of wireless solutions, 
like satellite networks, include flexible 
and high-speed band widths, high relia¬ 
bility, and the ability to reach any loca¬ 
tion with near-zero setup time. 

Some Europeans are already familiar 
with the advantages of satellite commu¬ 
nications. For example, the Astra family 
of direct broadcast satellites now deliv¬ 
ers hundreds of TV and radio channels 
to about 10 million customers. But wi re- 
less broadband networks have trade-offs 
of their own. Two examples illustrate this 
point. The first is DirecPC, by Hughes 
Network Systems. DirecPC transmits 
data from a geosynchronous communi¬ 
cations satellite directly to a dish anten¬ 
na that you attach to your PC. Direct 
satellite broadcasting minimizes indus¬ 
try investment in new ground-based 
infrastructure, largely because users buy 
most of the equipment themselves. The 
antenna, receiver, ISA interface card, and 
software cost about $1000. Professional 
installation costs about $500 more unless 


you install the equipment and align the 
dish yourself—a nontrivial task. 

Service charges for Internet access via 
DirecPC depend on usage, wh ich is mea¬ 
sured in megabytes, not minutes. You pay 
SO cents per MB during peak hours and 
60 cents during off-peak times. You can 
buy monthly packages that range from 
$ 15.95 for 30 MB a month to $39.95 for 
130 MB a month. You also need a sepa¬ 
rate dial-up account with an Internet ser¬ 
vice provider (about S20 to $30 a month). 

Why a dial-up account? Although 
DirecPC can broadcast data downstream 
to your compact dish antenna, you caiT r 
transmit data upstream to the satellite 
without turning your PC into a NASA 
tracking station. Instead, the return path 
is an ordinary analog modem that dials 
up your local Internet provider over a 
standard S LI P/P PP con nection. The result 
is a highly asymmetric network: 400 
Kbps downstream and 28.8 Kbps (or 
whatever the speed of your modem is) 
upstream. The downstream path is about 
14 ti mes faster than a 28.8-Kbps modem 
but we 11 sh ort o f the mega b i t-pcr-scco n d 
speeds that cable modems and ADSL 
potentially deliver. 

Actually, DirecPC has enough band¬ 
width fora maximum rate of 11.79 Mbps 
downstream. H o we ver, th at ba n d wi d rh 
is shared by all users on a single satellite 
transponder. Hughes says it will add 


more transponders if there's enough 
demand. Still, the lack of a broadband 
return path will limit DirecPC to appli¬ 
cations that tend to be asymmetric, 
such as Web browsing and software dis¬ 
tribution. This isn’t the solution for Web 
publishing, videoconferencing, or fast- 
lane telecommuting. 

Another broadband wireless alterna¬ 
tive is local multipoint distribution ser¬ 
vice (LMDS), a two-way digital broad¬ 
casting system that eschews satellites in 
favor of ground-based transceivers. 
LMDS needs a portion of RF spectrum, 
which the U.S. government plans to 
auction off this fall. Spectrum buyers will 
then have to build a new infrastructure 
to launch LMDS, 

LMDS will use a 1-GHz-wide chunk 
of spectrum that starts at the extremely 
high frequency of 28 GHz (27 GHz in 
Canada). Due to this very high frequen¬ 
cy, the user’s dish antenna can be even 
smaller than DirecPC’s (probably 9 to 12 
inches in diameter). The antenna points 
at a neighborhood hub station that’s 
mounted on a high roof or pole. The hub 
station houses a transponder that com¬ 
municates with the network’s central 
office. The central office is analogous 
to a cable TV system’s head-end; it han¬ 
dles all routing and switching and also 
bridges to the Internet. Although LMDS 
is not a fully switched network, it can 
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establish virtual point-to-point circuits. 

Like most other broadband solutions, 
LMDS is asymmetric. It divides the 1 GHz 
of airspace into an 850-MHz down¬ 
stream path and a 150-MHz upstream 
path. QP5K (Quadrature phase shift; key¬ 
ing) modulation yields 1.3 Gbps down¬ 
stream and 240 Mbps upstream. That’s 
aggregate bandwidth shared by all users 
on a hub. Depending on the network 
design, LMDS will assign multiple users 
to separate channels that are 20 or 40 
MHz wide. Each channel can deliver 32 
or 64 Mbps of raw bandwidth, which 
drops to 25 or 50 Mbps after error cor¬ 
rection and overhead. 

Users need a special LMDS modem 
that attaches to an Ethernet port, which 
limits the maximum bandwidth to 10 
Mbps. As with cable modems, actual 
throughput depends on the amount of 
traffic on the same channel and the com¬ 
puter’s I/O efficiency. 

Proponents hope to deploy large- 
scale LMDS networks for about $1000 
per user. That includes the cost of the 
modems and hub stations hut not the 
RF spectrum. Assuming that LMDS net¬ 
works come close to that price target, 
users might pay about the same access 
fees as they would for cable modems. But 
LMDS companies may be able to build 
their networks faster than cablecos can 
upgrade their infrastructures for broad¬ 
band service. 

Eventually, one broadband technol¬ 
ogy, whether it’s wired or wireless, will 
probably emerge as die dominant solu¬ 
tion. But it’ll be many years before any 
broadband network achieves universal 
coverage. In the meantime, there’ll he 
room for alternative solutions that can 
reach users who aren’t covered by other 
networks. 

Package Deals 

The pipes— or airwaves—we dedicate 
to moving video from point to point are 
just one piece of the video-network puz¬ 
zle. The protocols and standards that 
package and transport video files are 
equally important and, in some cases, 
similarly a work in progress. 

ATM integrates video, data, and 
voice. ATM packages cells at fixed 
lengths to achieve fast switching. Cell 
size is 53 bytes, including a 5-byte head¬ 
er containing code for error control, 
address information, and priority con¬ 
trol. The other 48 bytes carry the pay¬ 
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Fast, Faster, Fastest 



B 

Copper wire phone line 

28,8 Kbps 

291 seconds* 


128 Kbps 

■ 

66 seconds* 

| Coaxial cable 

4000 Kbps 

2 seconds* 


♦Time to download a l-MB file 
(without data compression} 


Until phone lines go totally digital, cable has the speed advantage. 


load. ATM is connection-oriented, so, 
like a telephone call, an ATM transmis¬ 
sion first registers with all switches along 
the way. Each cell is then guided to the 
next node by each switch. The data 
stream itself need not be concerned with 
routing, a degree of transparency that 
makes ATM flexible. Thus, computers, 
TVs, phones, and fax machines may 
eventually all be equipped with ATM 
switches. The costs of an ATM connec¬ 
tion will depend on the amount of data 
that’s being transferred, independent of 
the distance. 

ATM speeds arc scalable from 25 
Mbps to more than I Gbps. In addition, 
ATM switches can transparently buffer 
and thus adapt data rates between slow 
and fast devices. Because ATM can guar¬ 
antee a minimum bandwidth for a con¬ 
nection, it is ideally suited for point-to- 
point video. 

The main drawback to ATM so far is 
its slow rollout. But that is changing: Fin¬ 
land and Germany are among the first 
countries that have commercially avail¬ 
able switched ATM networks in place, 
(For more information about ATM’s evo- 
lution, see “Is ATM Ready to Catch 
Fire?,” August BYTE.) 

In the meantime, other protocols 
exist for video applications. Distributed 
Queue Dual B us (DQDB) wo rks at speeds 
of 34 and 140 Mbps, duplex mode. 
DQDB uses two separate directional bus¬ 
es to which all nodes are attached. The 
bus’s head-end generates empty cells that 
pass other nodes and acquire informa¬ 
tion payload. This payload data then 
travels onto the recipient node, as if it’s 
in a container. 

DQDB is connectionless: Each cell 
contains the necessary routing infor¬ 
mation, and end points communicate 
with each other at different speeds. A 
cell’s size is 53 bytes, 5 of which are 
address information. This is the same size 


and format as ATM cells, which makes 
the schemes compatible. The double-bus 
structure adds redundancy, which adds 
to DQDB’s reliability: Even if one bus line 
fails completely, the system can recon¬ 
figure itself in a matter of seconds. 

Broadband ISDN (BI5DN) is a set of 
services that define how to transport 
video and other types of data at speeds 
starting at about 150 Mbps. The trans¬ 
port backbone for BI5DN will be an opti¬ 
cal time-division-multiplexed network. 
In the U.S., BfSDN will be based on syn¬ 
chronous optica I network (SONET) tech¬ 
nology; in Europe, on synchronous dig¬ 
ital hierarchy (SDH) technology. Because 
it’s fiber-based, BISDN provides higher 
data rates and lower error rates than 
the current DSL-based ISDN. It offers 
both synchronous and asynchronous 
transfers. ATM will be the underlying 
transport technology within the BISDN 
protocol stacks. 

Wait for the Sequel 

What will be the components of tomor¬ 
row’s switched video network? In a per¬ 
fect world, we’ll send video over high- 
bandwidth fiber using ATM to transport 
real-time images smoothly and effi¬ 
ciently, But to reach that happy ending, 
we have to wade through a messy world 
of copper wiring, coaxial cables, and 
incomplete solutions. 

Meanwhile, pioneering switched 
video networks will convert phone lines 
into video corridors or tap the potential 
of CATV. Wherever the two are not avail¬ 
able and fiber is too expensive, satellite 
solutions, complemented with wireless 
systems, may shed their science-fiction 
image and become more commonplace 
data transport mechanisms. □ 

Udo Flohr is a BYTE contributing editor who 
lives in Hannover ; Germany. You can reach 

him at flohr@ dfn.de. 
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/"TV he world's top networking minds. The industry's innovators 
| and inventors. The people who wrote the book on everything 
from TCP/IP to gigabit networking. What do they all have in com¬ 
mon? They’re instructors at the most complete, technology inten¬ 
sive networking conference anywhere: NetWorld+Interop. You see, 
NelWorld+Interop lakes the best of the best—educators and tech¬ 
nologists from corporations, universities, laboratories and think 
tanks around the globe—and unites them in one common goal. 


To give you die strategic, technical, practical instruction and 
advice you need to build killer networks for your organization. 
Whether ifs handsron training or visions of the future, nowhere 
else will you find such an all-star lineup of networking talent 
Want more proof? Call 800-488-2883 today for your free Advance 
Program Guide for NetWorick Interop in Atlanta 
this September. Or visit www.interop.com. You 1! 
see why this is one event you can't afford to miss. 
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NETWRLDINTEROP 


CONFERENCE: SEPT. 16-20 • EXHIBITION: SEPT. 18-20 • GEORGIA WORLD CONGRESS CENTER • ATLANTA, GEORGIA 


Save $50 and register FREE for the exhibition at http://www.interop.com » Or call 800-488-2883 
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Diagnose any PC's problems fast with 






VNtVtkSAi OtAGHOSHC SOFTWAR£ 


Fully o/s independent 
diagnostic software... 


Call far upgrade pricing & 
complete new features listf 


M I CKO-SCO PE Universal Computer Diagnostics was developed to satisfy 
die expanding need for accurate system diagnosis in die rapidly growing 
desktop computer market. Patterned after super-mini and mainframe diagnostic 
routines, MICRO-SCOPE runs independently of any standard operating 
system, anti is therefore at home on any machine in the Intel world. Speed, 
ease-of-use, and ray or sharp ACCURACY are a few of the advantages dial arise 
from this system independence. Jerry PoumelJe awarded MICRO-SCOPE & 
POST-PROBE the User’s Choice Award in the May 1994 issue of Byte Magazine, 
saying; “You name it, tins tests it. If you maintain PCs you’ll love it” 

♦ LOU-LEVEL FORMAT —Performs low-level format on all hard drives 
including IDE drives, ♦ TRUE HARDWARE DIAGNOSTICS —Accurate testing 
of CPU, IRQ’s, DMA's, memory, hard drives, floppy drives, video cards, etc. 
♦ RELOCATES TRACK 0 on hard drives that support relocation. ♦ IRQ 
CHECK —Talks directly to hardware and shows I/O address and IRQ of 
devices that respond. ♦ O/S INDEPENDENT —Does not rely on O/S for 
diagnostics. Talks to PC at hardware level All tests are hill function regardless 
of O/S (I.e. Windows, Novell, UNIX, 0/S2). ♦ IRQ DISPLAY— Show hits 
enabled in IRQ chip for finding cards that are software driven (Network, Sound 
Card, etc,). ♦MEMORY DISPIAY —Displays any physical bit of memory 
under I MB, Very useful for determining memory conflicts and available 
memory space, ♦ AND MUCH MORE... We don’t have enough space here for 
everything this software can do! 


Loop-hack Plugs— 

9-pin serial, 25-pin serial 
and 25-pin parallel 
plugs, used for external 
I/O port testing, 


• Get me nest, most accurate 
fuli-svstem diagnostics package 
for all your problem PCs. 

• Low-Leuei Formats all hard 
driues including ides. Allows 
relocation of Track o. 

• works with any PC regardless 
of o/s: DOS, Windows 95 & NT. 
0/S2, Unix, Noueii, etc. 


2 Micro-Scope 
floppy disks— 

containing the best 
PC diagnostic tools 
on the market. 

Comes with both 3-5" 
and 5.25” disks to 
work with any PC. 


Complete Micro-Scope Manual — easy to 
follow testing procedures and detailed error 
code descriptions. See the features list at left to 
view some of the incredible wealth of testing 
capabilities tills program contains. 
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Govt. Orders: NSN-7030-01-421-6459 


Can now tor special Pricing 
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% accurate results 


Micro-Channel Adapter Card— 

(behind Post-Probe card) allows Post- 
Probe to be used with Micro Channel 
equipped computers. 


Id tj/J Optional Tutorial 
and PC Trouble Shooting 
Videos — Call for tides and 
current prices. A wealth 
of technical help at your 
fingertips. 


Post-Probe Diagnostic Card— 

when Post-Probe detects an error, 
a 2 digit BIOS code will display on 
the card telling you exacdy what's 
wrong with your PC, 100% com¬ 
patible with all ISA, EISA, Compaq 
and Micro-Channel PCs. 


Extensive Post-Probe Manual —exhaustively complete, 
containing BIOS error codes for most PCs on the market. 
Look up the 2-digit error code in this manual and instandy 
diagnose your PCs problem. Also contains common ciiip 
diagrams, descriptions and complete troubleshooting tips. 


Tri-State Logic Probe —works 
with Post-Prohe and enables testing 
down to individual ciiip level. 


Durable Zip-up Leatherette 
Carrying Case —all vour tools 
in one organized easy 7 to carry 
toolkit. 


PC won't boot up? Find out why 
last with our unluersal POST card... 

“ r Phis is the only card that will function in every system on the market. The 
I documentation is extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes a detailed reference to the 
bus signals monitored by the card ' — Scott Mueller from his globally 
recognized book, ‘Upgrading & Repairing PCs, Second Edition* 


♦ Includes pads for voltmeter to attach for actual voltage testing under load. 

♦ 4 LEDs monitor +5vdc -5vdc +12vdc - I2vdc. ♦ Monitors Hi & Lo dock and 
QSC cycles to distinguish between clock chip or crystal failure. ♦ Monitors I/O 
Write and I/O Read to distinguish between write and read errors, ♦ Accurately 
monitors progress of POST for computers without POST codes. ♦ Reads POST 
codes from any IBM or compatible that emits POST codes, ISA/EISA/MGA. 

♦ Compatible with Micro Channel computers. ♦ Dip switch allows easy selec¬ 
tion of I/O ports to read. ♦ Indndes TRI-STATE LOGIC PROBE to determine 
actual chip failures, 4 Manual includes chip layouts and detailed POST proce¬ 
dures for all major BIOSs. 4 AND MUCH MORE. . .call for more details. 


Govt. Orders: NSN-7025-01-421-6467 


Micro 2000, me. Makers of Professional PC Diagnostic Tools 

1100 East Broadway, Suite 301, Glendale, California, USA 91205 



Toll Free: 800/864-8008 • Phone: 818/547-0125 • Fax: 818/547-0397 


Web Site: http://www.micra2000.com 
International Orders please call; 

Micro 2000 Australia.61-42-574-144 

Micro 2000 UK...44-1462-483-483 

Micro 2000 Amsterdam.31-206-384-433 

Micro 2000 Germany...49-69-420-8278 

OiffrlpiJii G |9% Hlcm JOtHJ, In*. *J| Rtyltls ttessniMl. 
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Why use more and more developers WIBU-KEY 
to protect their software against piracy? 

v' Longevity: Yqlj could use a WIBU-BQX from 1 909 today with 
Windows NT which does not exist 1909? Also you could run 
old software for DO'S today in a DOS bo* of Window NT or 
95. Each WIBU-BOX is accompanied by a full 2 year warranty. 

/ The most flexible security system for the programmer: 

Great Windows interface for programming of WtBU-BOXes, and 
protection of applications, automatic detection of aLIWIBU- 
BOX variants with one software. WIBU ,j:J -BOX for LPT, COM 
and A DEI, transparent and cascadabie, at PC Card and {E)1SA 
card. No special, expensive network dongle, the same WIBU- 
BOX for single stations and usage for a network server. Its one 
API for DOS, Windows 3.x, 95, NT OS/2, MacOS and net¬ 
works. independent of the programming language. 

V The most user-friendly security system for the develo¬ 
per's customer: The WIBU-BQX t S one of the smallest don¬ 
gles available with an unique design and handling advantage for 
your customer, A great control panel applet provides easy Instal¬ 
lation and diagnose tools to your customer. New sales or upda¬ 
tes could be handled by "Remote Programming" theWIBU- 
BOX at your customers PC. 

The most secure system: WIBU-KEY doesn't just do a quick 
check to see if the dongle Is connected - n works by encrypting 
through our custom ASIC. With top notch security and flexibili¬ 
ty Each encryption in the W1BU-SOX is initialized by a FEAL-fi 
algorithm (block chiffre, 54 bit key). Over 200 different encrypti¬ 
ons could be enabled independently with one WIBU-BQX for 
selling different applications separately.Additional each encrypti¬ 
on has over 4 billion variants.dioosen by a 32 bit selection code. 


WIBU-KEY cm sta 

at these next even 


SYSTEMS 06 

Munich, Germany 


October 21 - 25.1996 
Hall 12, Booth A l 2 


H COMDEX 

Fall'96 S 2031 


Sands Expo, Las Vegas 
November S 6 - 22, I996 



Providing the highest quality Software Protection since 198 


We are Nappy to 


ou* 




SYSTEMS 


Germany and International! 

Wi&U-SYSTEMS AC 

Rueppurter Straiie 54 ■ 076137 Karliruhd 
T«l. +49-72 I-9317243 TAX ♦ *9-721-93172-22 
BB5+49-731-93172-J3 CIS IGDI4J,<&74 
email: info@witHi do htEpi.Vwww.wihti'.dB 


w 


' TFCHNOIOGILS IMC 


North and South America: 

Griffin Technologic? I nc. 

1617 St. Andre* Or, Uwrente. K3 66047 
TcM&QQ) 906-4370: * (911)533-2070 
FAX (9 13> 032-0787 CIS 71141,3624 
WFUiihialEM^ErlfEachoam ■ www:grirLeducom 


Belgium, Lux.: COMP USE C Tel +32-2-6450944 ■ Fox +.32-2-6464266 lnfa@campU 
Croatia: ABIES O.o.o. ■ Tel +305-1-222751 ■ Fax +305-1-2324535 
Eitlantf: Lan&ftft Ltd, Tel. +372-7.44476Q- Fix +372-2-602760 latiioft@lnfQnH.Gf! 
Japan: Visual Networks Co. Ltd. Tol +01-3- 3405700 t Fax +01 -3- 3405751S 
email: niUef-vhec@eyberaz.Nn 

Netherlands: COMPUSE C Tol. +31-51-5740223 ■ Fax +31-53-5726022 lnfo@OTmpi 





Imagine if you could take ail of your forms-based data 
and inslantly send it to your database— no manual data 
entry, no delay's. Stop imagining *md do it today with 
TElJybm, die most accurate and affordable forms 
processing software available, 

TELE/wrwj has the power, speed and accuracy you 
need to automatically collect tlata from scanned or faxed- 
in forms, Using familiar communications—paper and 
pen, fax machines and modems—TELE/ora* reads 
hand-printed, typed and Med-in data. 


READS MACHINE 
PRINT TEXT (OCR) - 

READS HAND PRINT' 
TEXT [ICR] 

READS OPTICAL 
MARK RECOGNITION 
ENTRIES [OMR] 

READS BARCODES 


CardiffSoftware 

PHONE: (5I9-752-52IW FAX: (>19-752-5222 


Automated 
data Entry. 


accuracy 
FROM A TO Z. 


■ m 




*1 +? 


t+ i-+> 


eliminating data entry means your staff will be free 
for more productive activities. Having data entered 
in seconds means Increased productivity-—you’ll 

work smarter, capture more data, faster and 
with less effort. 

Thousands of companies use TElEform to 
make their businesses more efficient. Join them by 
calling 800-659-8755 today. 

For more information, visit Cardiff Software's 
Web site: http:www.cardlffsw.cam. 


REGISTRATION FORMS. 

SALES ORDERS, CLAIMS, 
TIME CARDS, SURVEYS 
AND MORE 
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Your First Satellite Computer System!! j 


[This month we*ve got some incredible things to offer you! As you can see on the right, we now 
iffer the World’s first Satellite Computer System . What this means to you is Internet access at 
100 Kbps! That’s 14 times faster than your 28*8 modem! This is incredible! We’ve got these sys- 
c ms setup in our office and they really bring the Internet to life! How does it all work? Give us 
t call and our Technically trained sales reps will give you all the details! This system is so excit- 
ng we’ve got publishers Fighting over who gets to review it first! In the next few months you will 
tee reviews and cover stories in nearly all the major magazines. We’re advertising here first so 
pve us a call while we’ve got them instock! Jn addition we’re novv bringing you the best sound 
:ards nn the market. A phenomenal company out nf California, Core Dynamics, has created an 
ill new ^Personal Theater” concept. Their cards provide you with dual channel Id hand graphic 
hjU tilizer, SRS surround sound with 4 channel capability; 18 bit audio output and much more! 
There are companies that would have you believe you’ve arrived at vour destination, 
tVe believe this is just the beginning of an incredible journey! 



At Renegade 
System we’ve 
upped our 
standards now up 
yours! 



■=WI**fa»l fl Iwondioii:^ IM JfcM 
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The Internet Solution 


Power Graphics Pro 


Cyrix. 6x86 P200+ Main Board 256k VLSI chipset 
16 MB EDO Memory 
1.3 Gigabyte Hard Drive 
BOw speakers. 

G-Force I28bit FCl Graphics Accelerator 2mg MDRam 
this card beats 'em all, including #9 120 & Matrox 
Core Dyn., Dyna Sonix 3D Sound Card 
6X IDE CD-ROM DRIVE 
3.5” Floppy Drive 
15" 28dp Ml Monitor 
Mid-Tower FCC class lET Case 
104 Key, Win 95 Keyboard 
LogicTech Mouse 
Microsoft Windows 95 
33.6 Fax/Data modem 
* Upgrade to a MS Office Pro 95 for $199 



MDRAM 


High Quality 
1.44 Floppy drive. 

104 enhanced WIN95 keyboB 
Logitech Mouse, 
windows 95 preinstalled 
t T Digital Monitor 
28.8 Data/Fax/Voice Modem 
DIRECPC SATELLITE RECEIVING SYSTEM 


System 


rj. DirecPC" 


► 


Your Family PC 


AMD 5k86 90mhz 256k Main Board 
Triton Chipset 
8 meg of EDO memory 
850m g Hard Drive 

1 mg 64-bit Graphics Accelerator 
Quad Speed IDE CD-Rom drive 
MID Tower FCC Class B 
16bit Sound card. 

60w spkrs. 

1.44 Floppy drive 
Win95 104 keyboard. 

Logitech Mouse. 

Windows '95 preinstalled 
14" Nl .28dpi Monitor. 

14.4 Fax/Data Modem 


*989 


*1,559 


*3,279 


Power Gamer 3D Plus 


Cyrix 6x86 PI 66+ Triton VX H chipset board vwS56k cache 
32MB SDRAM Memory 168FtN -up to 12 raster than SIMMS! 
1,6 gig E-IDE Hard Drive 

G-Force 128bit Graphics Accelerator 2mg MDRAM 

Core Dyn,, Dyna Sonix 3D Sound Card 

High Quality Subwoofer w/ Satellite Speaker System 

10X iDE CD-ROM DRIVE 

3 5" Floppy Drive 

15" ,28dp Nl Monitor 

Mid-Tower FCC dass "S' 1 Case 

104 Key, Win '95 Comp., Keyboard 

LogicTech Mouse 

Microsoft Windows 95 

28.8 Fax/Voice/Data modem/Speaker phone 


2,069 


Dream Station I 


Pentium Pro 200mhz SuperMicro Main Board 
N atom a Chipset 
32meg memory 
2.5 gig E-IDE Hard Drive 

G-Force I28bit Graphics Accelerator 2mg MDRAM 
8x IDE CD-Rom drive. 

Core Dyn., Dyna Sonix 3D Sound Card 
180w stereo speakers with bass reflex! 

Custom FCC “B 11 Mid-Tower 
1 44 Floppy drive 
Win95 104 keyboard. 

Logitech Mouse. 

Windows NT preinstalled 
15 ,r Nl ,28dpi Monitor. 

28,8 Fax/Data/Voice Modem 
* Add Lotus Suite 96 for $70 



► 


Dream Station II 


Dual Pentium Pro 20Gmhz Processor SuperMicro 
DNF Dual-Pro "Natoma" 

64MB Memory 
2.5gig E-IDE hard drive. 

Adaptec 294QUW PCI SCSI card 

#9 Motion 771 Graphics Accelerator 4mg VRAM 

10X CD-ROM DRIVE 

16brt Fuil Feature Sound card. 

1 SOwatt speakers 

3.5" Floppy Drive 

15" ,28dp Nl Monitor 

MidTower FCC dass “B" Case 

104 Key, Win 95 omp . Keyboard 

LogicTech Mouse 

Microsoft Windows NT 

28.8 Fax/Voice/Data Modem with software. 

*Adda second 200mhz CPU for $699 


*3,499 


*2,789 


Purchase Orders Accepted. 

Net Terms ere Available, 

Ask about Business Leasing! 
prices subjecl to change without 
notice,, .usually down! 


■ and b# « hiqmw cwxSftxi wf oi^eH KPv rt 

- j i#nppi(ia n———-—- 

«yanr*»H 


ifltKi 7% Mf ittiJlBlitHi *«f Od*5 


Renegade Systems 

1055 If. McQueen #134 
Gilbert, AZ 85233 
6 OS-813-8440 & Fax 60S-813-8002 

Is rt Compatible? Absolutely! 



800 - 772-3667 
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Microsoft. 

WindowsNT. 




until now 

announcing 


Softwuy Systems, Inc 

185 Berry Street Suite 5514, Son Fronrisco, (A r USA, 94107 
Tel: 415-B96-0708 * Toll Free; 800 438 0649 * Fox: 415-096 0709 
Email: 5ales@5oftway,com * WWW: htlp;//www t softway.com/OpenNI 


S«Wway> 


iSystoms 


Open NT, from Softway Systems, is the first 
product to provide true POS1X.1 aod POSIX.2 
conformance for the Microsoft Windows NT operating 
system. By providing an enhanced POSLX.I sub system 
and a complete set of POSIX.2 utilities and shell, NT users 
are finally given a 100% POS1X conforming environment. The 
same POSBC environment that most UNIX systems use bn! without 
sacrificing your investment in Windows NT. The same POSIX 
environment required by the US* Government for all operating 
system purchases as specified by FIPS J 51-2 & FIPS 189. 
Conformance means file links, case sensitive file names, user and 
group ownership, background processing and more. Add to tins a 
real POSIX shell and all your Favorite UNIX utilities (like find\ grep , 
awk, ml Is) and you end up with an environment so close to UNIX 
that vou won't know it isn't UNIX! 


OpenNT is available today OpenNT Commands and Utilities 
is only 1199 — and w r e include free updates for a year. 
Our 30-day money hack guarantee and free technical 
support makes this a no risk opportunity to give your 
Windows NT system die POSIX punch it needs! 


DpmNT H. a Irademcrk of Scflwtrj Sysleitu, live. This product indudes sttflwor* developed by I he UrheriHy ol CaliFartUn, Berkeley nnrl rls Cdnlribulors. All alhet registered Iradeniorks and Irndennarki are the properly of tfisir resperlive 


Presenting mips TransForm Suite™ lor Windows 


Stop wasting dmo with pre-ppinted forms 


Presenting mips TransForm Suite, the quickest, easiest way 
to convert from expensive preprinted forms to on-demand 
electronic forms. With mips TransForm Suite you can 
convert your paper forms to electronic forms in seconds. 

As incredible as it sounds, mips TransForm™ lets you 
scan or fax your existing forms into fully editable 
electronic forms in seconds. Its powerful 
object-recognition technology redraws 
form elements such as lines and boxes for 
you. It also recognizes data-entry fields, or 
you can even create forms from scratch! 

Windows 3,1 and 
Windows 95 compatible 


FREE Demo Software available on the Internet: 
http: //members.aol.com/mipsdla 



TransForm™ uses new multi-OCR technology, giving 
you up to 300% more (teamtr text recognition 
than other products on the market, 

* Automatically creates intelligent ’WYSIWYG 
form templates for use with MS Word for 
Windows and MS Access, ensuring compatibility 
with the most popular e-mail, routing and 
Internet packages. 

* Supports calculations, range checking, data 
validation, look-ups, and multi-data base look-ups 
w r ith database attachments to Access, DBase, FoxPro, 

SQL Server, Paradox, Btriev, ASCII delimited, ODBC 
and many more* _ 

□alaIIMe Airtahca Inc. 


13240 Evening Creek Dt, Suite 311 
Sail Diego. CA 92m 


To order or for more information call 800-898-8560 


Also available through: 


Tiger Software 

800-888-4437 


HknW&KEHDUSE’ 


mSLOBAL 

COMPUTER SUPPLIES 

000-845-6225 


1-800-555-MALL 
Priority Code: 
ZBtxm 
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Until kids stop 
showing up here, 



For a current list of missing children visit the National Center for 
Missing and Exploited Children's web site at www.missingkids.org 


«oo 


We need you to keep 
showing up here. 

CH\l\ foi? 

CWtbtoW 



A RECIPE FOR HOPE 


Over 2,300 children are reported missing every day With the help of the technology 
industry, the Micrografx Chili for Children Cook-Off has changed the way America searches for 
its missing children.Together we have helped raise the recovery rate to 89% (a 20% increase)! 


Much more remains to be done, join us during COMDEX/Fall in Las Vegas, NV on Tuesday, 

November 19th for the industry’s premier event. Your corporate sponsorship will make a 

■ 

difference. (You’ll also have a ball!) 

i 

Call Kate Potts at 214-994-6413 for sponsorship information (katep@micrografx.com). 
Sponsorships are available from $3,500 - $30,000. For general information, call the Chili 
Hotline at 800-357-725$ or visit our website at www.micrografx.com/chili.html 


NATIONAL 
CENTER FOR 




MISSING & 
EXPLOITED 

.CHILDREN 


1 

MICROGRAFX' 


FVcod psann of cne 
Ctm for CHkfron Cook-Off 


1995 Cattle Baron Sponsors 


Advanced 

Micro 

Devices 


Kingston 

M m.lBuHMZLQb'T CDPPDfWTON 


7 th LEVEL 


Computer 

/fSSOCWTFS 


Lotus. 


Working TagetfiSf 


EPSON 

* 

MICROGRAFX 


?? Texas k 

Instruments 


IBM *IDG Inc. intpl Mur 

Microsoft tomipsimconfaphics P[C Sr EL Sex. 
VENTANA XEROX m Ziff-Davis Publishing 




















GETTING FROM CONCEPT TO 
APPLICATION JUST GOT EASIER. 



INTERACTIVELY DESIGN, SIMULATE AND ANALYZE 
COMPLEX MATHEMATICAL SYSTEMS. 



Windows 95 & Windows NT 


$695 

Introductory 

Offer 


Visual Science's unique interactive computational 
model enables you to focus on the results you want 
to see rather than on the calculations which need to 
be run. Unlike text-based mathematical software, 
Visual Science lets you quickly and easily: 

* Create a visual model of a mathematical system 
■ Bring out the important hierarchical structure of 

the system, hiding unwonted detail 

* Gain complete control over executing your 
mathematical system 

* Analyze the system with interactive tools 

* Scale from simple problems to complex 
dynamic systems 

- Model systems involving feedback 

* Simulate parallel execution 

* Navigate through and manage large 
scale projects 


You've got to see it to believe it. 

http://www.acroScience.com 

Download the Fully-Functional trial version! 


au uSdsihLii, VIumjI Solium, und MtilhQjlt are Frodemorki af 0£mSdaru:fl Corpornllon. Microsoft,. Windows 9S„ and WtndaWt NT nra 
registered frodGmcrt* of MicroKjfi CorpojfiHnn. IDL ii □ rtgblimd Irodnrhfiirli of Roionfih SysHtitii, fine. MATLAB li o registered rrodffmtwk. 
of Th» Mnih Wbth, Ine. All oth*r product and company names are iractBmarks. or registered i rode mark*, a# Hwir respoc*inre company?. 


Visual Science features: 

* Full interactive control over designing, simulating, 
analyzing and applying mathematical systems 

* A hierarchical block diagram interface together 
with a traditional command prompt interface 

- MathCalc, Tw a familiar matrix calculation language 

- More than TOO double precision real and 
complex mathematical functions 

- Bath numerical and graphical data inspectors 

* OLE based publication and annotation 
capabilities 

- Sequential and parallel execution with feedback 

* A fully customizable and extensible environment 

■ Seamless support for 
MATLAB® and IDL® 


I.IMUUM4 

corporation 


For more information' 
ocroSdence Corporation 
1966 13th Street, Suite 25 C 
Boulder, CO 80302 USA 
E-Mail: info@acro$c ience.com 
303 . 541.0089 
Fax: 303.541.9056 

1.800.600.MATH 
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Forms Follow Function 

The Web is changing the way companies automate forms processing. 

By Peter Jerram 



But commercial products that make Web-based forms a real¬ 
ity are only just arriving, and some people argue that the Inter¬ 
net is a communications infrastructure, not an automatic 
answer to business process problems* Before you can decide 
whether this is the right step, you have to understand the 
strengths and limitations of e-forms, and how the Web can play 
a role in the filling and routing of forms* 

One obstacle that has stood in the way of w ide-scale use of 

e-forms has been inade¬ 
quate infrastructure. “A 
high percentage of the 
company must be able to 
handle electronic forms,” 
notes Gramlich. “You can’t 
do it unless people are 
wired.” 

Forms software has 
progressed slowly as well. 
“Until about two years ago, 
electronic forms really just 
supported basic fill and 
print capabilities,” admits 
Eric Stevens, group prod¬ 
uct manager at Symantec, 
the leader in this market. 

As progress happens on 
both fronts, the basic con¬ 
cepts behind e-forms 
remain constant. Typically, 
forms software comprises 
two basic modules: a client 
program, called the filler, 
and a design program that 
someone uses to create and 
administer the forms (see 
the figure on the next 
page). The design program 
is a visual layout tool that 
lets you mimic the look of 
a paper form by arranging text, graphics, tables, check boxes, 
and other elements. Most forms designers also supply a num¬ 
ber of templates you can use or modify for specific purposes. 
But the true benefit of e-forms isn’t their ability to mimic a 
paper form on a computer screen. Ids the native intelligence 
of the back-end process. 

By specifying a set of routing rules, for example, you can 
create a smart form that automatically dispatches to the appro¬ 
priate individuals in the approval loop. Forms software varies 
in the way it handles this kind of routing. Some products require 


reengineer your business 
processes if you don’t 
know what they cost in the 
first place,” says Wayne 
Gramlich, Sun Microsys¬ 
tems’ representative on the 
World Wide Web Consor¬ 
tium. “On-line forms pro¬ 
vide a very direct way to 
pinpoint expenditures.” 
With business process 


reengineering in vogue 
among management theo¬ 
rists these days, you might 
expect to find a huge e- 
forms market. Think 
again. Steven B. Weissman, 
an analyst at Kinetic Infor¬ 
mation (Waltham, MA), 
estimates the 1996 world¬ 


wide e-forms business at 


about $92 million, which is 
a relatively tiny niche. 

So how can e-forms 


become more widespread ? 
One answer, according to 
forms-software vendors 


and potential customers, 
is—surprise!—the Web. As 
more companies set up public Web sites and private intranets, 
it makes greater sense to integrate forms with Web pages and 
link them to existing back-end processes. The potential Web 
benefits are all in the front-end of the document-flow pro¬ 
cess. Customers and clients can use any standard Web brows¬ 
er to quickly locate the forms they need on the company’s pub¬ 
lic Web site, while employees can get the forms they need on 
their company’s private intranet. And it’s all based on a stan¬ 
dard Web-like architecture supported by a growdng number of 
tools and products. 


E aper forms area necessary evil of modern life. Each 
year, businesses and governments spend billions 
of dollars to design, print, mail, process, and file 
those prosaic stacks of paper. 

Electronic forms (e-forms) have been touted as the con¬ 
querors of paper glut, with promises of streamlining the tasks 
of form design, data entry, and routing. By identifying rout¬ 
ing bottlenecks and providing better tracking, e-forms also 
might help organizations 
cut costs. “It’s hard to 
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Forms Follow Function 


Two Roads to the Forms Server 


Typical E-Forms Process 


Web-fiased E-Forms Process 



Forms 

administrator 
designs forms 
and fomvs- 
processing 
logic using 
forms design 
software. 


Forms 


Applications 

server 


In some systems, users on 
client PCs can directly query 
databases and access other 
applications while Filling cut forms. 


© User requests a form, which may be stored on a local disk drive, 
a LAN server, or a forms-processing senrer. An intell^ent forms- 
filler program checks the user's forms for errors before routing 
it to the forms-processing server. 


© If appropriate, the fonns-processing server routes the form 
to ether servers for additional processing This server can 
centrally store the routing rules, so changes to the business 
process apply to the entire system. 


©Users fill out e-forms 


using a Web browser 
with a special helper 
application or filler 
plug-in. 

©The Web server [or intranet 
server) is the repository for 
blank e-forms and also 
forwards completed forms 
to a back-end fonus- 
processing system. 


©The back-end processing system 
routes the forms to their proper 
destinations and also supports 
the design of new forms. 




© Finally, the server routes the form to its 
destination via e-mail transport. Some 
systems provide exceptions for alternate 


forms don't stall along 


[ outing 






The traditional method of handling forms electronically (left side} and how Web 
technology will transform this process. 


that each person approving a form has 
to e-mail it to the next worker in the 
loop. Other products can automatically 
route rhe form to all the right people. 

In the past, for ms-software vendors 
tended to use the proprietary routing 
mechanisms of e-mail systems to route 
forms. More recently* they’ve adopted 
emerging e-mail standards, such as the 
Internet Message Access Protocol and 
Microsoft’s Messaging API. Often, these 
systems also use work-flow servers to 
handle administration and routing. 

Many forms require additional infor¬ 
mation from back-end databases. Insur¬ 
ance forms, for example, may need 
data from actuarial tables. For this rea¬ 
son, most forms software can hook into 
databases, often through Open Database 
Connectivity (ODBC) drivers. For clean¬ 
er links and better performance, some 
products natively support major data¬ 
bases, such as OracIe7, SQL Server, and 
Sybase. A forms package that lets you 
specify these links by editing a database 
table structure from within the forms 
designer is much easier to use than a 
package that requires naked SQL queries. 
If you don’t have direct access to a linked 
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database, you can often embed the data¬ 
base table structure in the form itself. 

A filler program allows users to com¬ 
plete the e-forms on their screens. Again, 
the primary benefit is “intelligence": The 
forms software can check the validity of 
user data in a field before routing the 
form. “Mistakes are caught at the most 
cost-effective time, and by the user who 
knows what the correct information is 
supposed to be,” says Michael Cohen, 
president of Paperless Performance, an 
e-for ms vendor. 

Most forms packages don’t require 
a special server for simple implementa¬ 
tions. You can design the forms on a PC, 
replicate the forms on all the client PCs, 
and route them via your e-mail system. 
More sophisticated implementations 
require a server that stores the forms, 
manages the work flow according to pre¬ 
defined rules* and handles communica¬ 
tions with other back-end applications 
(such as database servers}. 

Maintaining the work-flow rules on 
a central server is particularly important. 
This enables businesses to adapt e-forms 
to rapid changes in business processes. 
“Business processes change, and they 


change fast,” explains Gramlich. “Ap¬ 
proval processes change all the time as 
companies implement cost controls, hi r¬ 
ing freezes, and capital expenditure lim¬ 
its.” By housing the rules for these 
processes at a central location, it’s easi¬ 
er to adjust the behavior of the forms 
they support. 

Adapting the Web 

The growing popularity of the Web may 
rub off on e-forms. According to e-forms 
vendor JetForm* about half of all pub¬ 
licly accessible Web sites use some kind 
of form to collect and process informa¬ 
tion from users. However, the Web also 
exposes the limitations of Hypertext 
Markup Language (HTML) for rhe more 
sophisticated demands of e-forms. “With 
HTML, we’re still stretching to do any¬ 
thing with entry validation or database 
lookup in real time prior to forms sub¬ 
mission,” says John Hendricks of Work- 
flow Solutions* a value-added reseller in 
Bellevue, Washington. 

HTML forms will get better, but not 
soon enough for many organizations that 
could take advantage of this technology 
today. “ We understand that current'Web 
























There Is Only One Choice For Data Compression. 

PKZIP'for Windo 


New Features in 
PKZIP for Windows Version 2.50 

► Ability to create IIP files that span multiple diskettes 

► Create a Windows self-extractor 

► Self-extractor can span multiple diskettes 

► Long file name support for Windows 95 (16 and 32-bit) and 
Windows NT (32-bit) 

► Integration with Windows 95 & NT Explorer 

► Plus additional features 

The growth of the Internet and the increased use of World Wide Web 
browsers are creating a greater need to compressand uncompress data 
files- Saving disk space and saving on-line phone charges are big 
benefits of compressing data files with PKZIP® for Windows. PKZIP 
for Windows compresses files an average of 50-70% with many large 
text and database tiles compressing well over 90%, PKZIP's simple 
point-and-dick interface lets you easily compress one file or all files 
on an entire hard drive, and store them in the .ZIP file. PKWARE 
provides the best and fastest data compression technology on the 
market, try it and see! 

PKZIP for Windows allows you to easily open files created with 
PKZIP for DOS Version 2.04g. PKZIP is also compatible with 
Windows 3.1 or higher, Windows 95 and Windows NT. 

PKZIP for Windows $49, PKZIP for DOS S47 plus shipping and 
handling. 

To order call (414) 354-8699 
or visit our Web Site http://www.pkware.com 
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Put Your Executables on a Diet 


PKLITE™ increases your 
valuable disk space by 
compressing DOS and 
Windows i 6-bit executable 
(.COM, .EXE and .DLL) 
files by an average of 45%. 
The operation of PKLITE is 
transparent, all you will 
notice is more available disk 
space! Price $46 


Software developers, save disk space and media costs 
with smaller executables. You can distribute your 
software in a compressed form with PKLITE 
Professional™ PKLITE Professional gives you an extra 
option to compress files so that they cannot be expanded 
by PKLITE. This discourages reverse engineering of your 
programs. Price $146 


Put Compression into YOUR Application 


The PKWAKE Data Compression Library 'product 
allow you to incorporate data compression technology 
into your software applications. The application 
program controls alt the input and output of data, 
allowing data to be compressed to or extracted from any 
device or area of memory. 

The all-puxpc " 
Compression 
compresses * 
binary' data quicp. 

The routines can 
used with mosr 
compatible I 
compilers. 1 
DOS, DOS32. 

Windows, OS/2, 

UNIX and Macii 
versions are avai 
Call for pricing. 


fumL. 

The Data Compression Experts" 

9025 N. Deerwood Drive / Brown Deer, Wl 53223 USA 
FAX: 414-354-8559 BBS: 414-354-8670 
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JetForm's filler plug-in for Netscape Navigator. 


forms are kind of wimpy** says Web Con¬ 
sortium member Gramlich, “but it’s 
not the highest priority right now. I’m 
guessing that we won't see the first phase 
of a forms upgrade until mid- [997.” 

Electronic commerce is a natural 
application for on-line forms, but the 
spectacular rise of private intranets based 
on Web standards is creating even more 
opportunities for deploying e-forms 
within organizations. The relative sim¬ 
plicity of an intranet makes it easier for 
in-house developers to create applica¬ 
tions for work-flow automation and 
database access, which axe central to a 
workable forms process. 

“The Web is acting as a focal point, 
but this is a new twist on an old theme, 
not a completely new way of doing busi¬ 
ness," according to Hal Bennett, an 
Internet commerce consultant based in 
Menlo Park, California. “Computers 
have been ’electronifying’ forms since 
day one. Most dient/server systems, for 
example, have long enabled forms-based 
business processes.” 

But client/server solutions can be 
expensive to implement and are some¬ 
times more complicated than the main¬ 
frame solutions they were intended to 
replace. One possible alternative: a more 
eco nom ical i ntrane t tha t uses S un *s J a va 
language to drive intelligent forms. A 
compact forms filler written in java can 
run on almost any client operating sys¬ 
tem and download with the form to the 
client workstation. 

That would be a boon for large orga¬ 
nizations that must cope with huge dis¬ 
tribution and maintenance problems 
each time they change a business process 
or upgrade an application. “Far and 
away the biggest issue for customers is 
the ability to deploy enterprise-wide 
work-flow-enabling applications with¬ 
out having to go to the client,” says Hen- 
d ricks. “At Boeing, for example, we’re 
talking about over 30,000 desktops. ” 

In effect, the intranet/Java model 
could combine two different approach¬ 
es: Melding the advantages of main¬ 
frame computing, which centralizes 
maintenance and deployment, with 
client/server computi ng, which off-loads 
some of the data processing to lower-cost 
client workstations. 

Vendors Board the Bus 

E-forms vendors are taking different 
approaches to this new technology. 
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Some see the Web as a widely accessible 
and up-to-date warehouse for e-forms. 
“We're using the Web as a distribution 
and transaction system,” says Cohen of 
Paperless Performance, “A user could go 
to the Small Business Administration site, 
for example, and download the forms 
for an electronic loan application using 
our NeoForms helper app.” 

Web servers arc potentially superior 
to LAN servers for storing forms because 
the Web centralizes access. “Putting 
forms on a Web site simplifies updates, 
and with a single place to go, people 
don’t get lost as easily,” says Joanne Cor¬ 
reia, JetForm’s director of Internet and 
small business products. 

JetForm is among the most aggressive 
forms vendors in the development of a 
Web strategy. In July, the firm released 
JetForm Web Filler, a plug-in for Net¬ 
scape Navigator. It lets users view and fill 
out non-HTML e-forms with a familiar 
Web browser interface. First, users 
have to download the version of Filler 
that’s specific to their platform, because 
this version isn’t written in Java, Cur¬ 
rently, versions are available for Win¬ 
dows 3.1 and Windows 95, When the 
user clicks on a Web hyperlink that leads 
to a matching e-form. Navigator launch¬ 
es the filler application and downloads 
the form. 

The first rime a user requests a par¬ 
ticular form, the Web server sends the 
latest version. If the user requests the 
same form later, the server checks to see 
if the user has the most recent version. 
If not, the server automatically sends the 
updated form. One d isadvantage of this 
arrangement, however, is that users 
don’t know if there’s a new form with¬ 
out hitting the server. “The Web envi¬ 


ronment is not client/server—it’s a ter¬ 
minal emulation environment,” says 
Correia. “That’s why everyone’s look¬ 
ing to Java.” 

As the user enters data into the form, 
JetForm Filler validates the information 
and also provides drop-down menus of 
acceptable entries for given fields. A pur¬ 
chase requisition, for example, might list 
only company-approved items in the 
menu (see the screen shot above). 

When the form is complete, the user 
clicks a Submit button to send a data file 
back to the Web server. JetFomTs back¬ 
end forms-processing server polls the 
Web server at intervals and picks up the 
data files. At that point, the JetForm serv¬ 
er can pass the data to another applica¬ 
tion, add it to a database, or send it to a 
work-flow server. Eventually, the form 
will probably be routed to the appro¬ 
priate individuals through an e-mail sys¬ 
tem. “This approach leverages the Web 
to gath e r data bu t u ses a n o rga n i zati on’s 
existing e-mail and IAN system to route 
the form,” says Correia. 

In other cases, people might simply 
use the Web to download a form, then 
route it to the appropriate person them¬ 
selves as an e-mail attachment. This 
works particularly well for the growing 
corps of mobile users who may have 
trouble logging onto the corporate LAN 
remotely but can easi ly gain access to the 
Web. “If you don’t have a story that 
works for nomads, you don’t have a 
story,” says Gramlich of Sun and the 
World Wide Web Consortium. 

The Future of E-Forms 

Forms on the Web could really catch fire 
when more Java applications begin to 
appear. JetForm has a prototype Java 

































STORAGE NEEDS GETTING 
A LITTLE OUT OF HAND? 



EXPAND WITH A DRIVE THAT 


EXPANDS WITH YOU. 


* Interlocking stackability 

- 1 MB - 4GB disk capacities 

* Fast-narrow and fast-wide 

■ 4mm HAT, and 3U5 ,f floppy 

device options 

* Smm, CD-ROM* And QIC 5.45 H 
options 

* AC and SCSI jumpers replace 
external cables 

* Optional LCD and keypad 

* Optional hot plug removable 
drives, front removable power 

supply 

* Supports Sin, HP, SQJ, IBM* 
Mac and other PC platforms 


ARTECON introduces Zajht the new standard in SCSI 
peripheral technology Xvjnx is a revolutionary mass stor¬ 
age subsystem, one that firaliy matches the technological 
advances of PCs, workstations and devices stride tor stride. 
Ease or use and reliability are inherent in its visionary 
design. 

Features such as mteriocking 
sEackability, external SCSI and AC 
jumpers, and internal printed cir¬ 
cuit cards instead of SCSI cable 
are all standard. SCSI bus length 
can now be measured in inches 
rather than Feet And at an 
extremely compact size of 

2.6 H (H)x675TOxf0m 

Xvpv will clean up your desktop too. 


Whate more, Xvpv' basic value and performance is 
available at the same prices as so called 'standard' 
subsystems. A rich set of options includes front-panel LCD 
and keypad For disk information display and setting, true 
hot plug removability and a front removable power supply 
for ease of service. 

Disk capacities range from 1MB to over 4GB in a single 
enclosure. AndXyfmr supports other 35* and 5 £5 P half- 
height devices too, such as tape, optical and floppy drives 
All together, the Xvjhx family of subsystems represents the 
new standard in mass storage. Anything less is new sub¬ 
standard. Grve l is a call - we can help you get your mass 
storage needs back in hand, 

1 -800-USA-ARTE 

wwv/.artecon.com 



_ . . . t . email: 5ales@artecon.com 

Enterprising solutions for your enterprise.™ 

Artecon 

PO Box 9000, Carlsbad, CA 92018-9000 
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Artecon and the Artecon logo are registered! trademarks of Artecon, Inc. AJI other trademarks are propriotary lo their respective man ulactu rare. 


Circle 1 69 on Inquiry Card 














Forms Follow Function 


W hen aircraft of the Federal Aviation 
Administration’s Office of Aviation 
System Standards (AVN) take wing, their 
crews carry an unusual payload: about 650 
pounds of computerized measurement 
equipment. AVN certifies ground navigation 
systems nationwide, ensuring their accura¬ 
cy within fine tolerances. H We analyze to the 
microamp what the signal strength is when 
it radiates into space,* says Scott Rose, com¬ 
puter specialist and project leader in AVN's 
Oklahoma City headquarters. 4 If you*re fly¬ 
ing into an airport in bad weather, you want 
the navigation system to be accurate.* 1 
AVN is responsible for testing all the com¬ 
ponents of landing systems: the instruments 
that provide electronic guidance, radar, and 
even the runway tights—“anything that brings 
an airplane closer in to an airport” says Rose, 
The U.S. government requires that the 
AVN crews write up their analyses and test 
results in detailed reports. For the past sev¬ 
eral years, AVN has been using Symantec’s 
PerForm and Form Row software to fill in and 
route these reports. “We originally just did 
fill and print,* 1 says Rose. “Now we route via 
electronic mail, so field reports can be 


Flying in Good Form 

viewed back at the home office." 

Rose is looking forward to a Web-based 
e-forms solution. It might better support a 
plan to create a pool of crew members who 
aren’t based at a specific location. “A Web- 
based form filler 



would give us bet¬ 
ter access and 
mobility," he says. 

Until that hap¬ 
pens, the current 
system is linked to 
an Oracle data¬ 
base containing 
data on aircraft 
movement opera¬ 
tions, crew per¬ 
sonnel records, 
and operational 
costs, “We dump 
our Oracle data into a query table and read 
it with FomnFlow," says Rose, “That way, if a 
form changes, we change a query, not the 
whole system . 11 

The forms software also protects the 
integrity of the data, which is vital because 
the reports must be able to stand as legal 
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The FAA uses Symantec's Form Flow* 


documents. “FormFlow gives you a locked 
file, and you can use an electronic signature 
to bind the data to the form,” explains Rose. 
(However, AVN does not currently use this 
feature because the government requires 
genuine handwrit¬ 
ten signatures on 
each report.) 

AVN is planning 
to revamp its pro¬ 
cedures by col¬ 
lecting the data in¬ 
flight, download¬ 
ing it to the 
ground, routing it 
to the pro per des¬ 
tination, and then 
filing the reports 
electro nically-a 
completely paper¬ 
less process. This year, AVN aircraft began 
testing the first phase of that plan, in which 
airborne crew members enter the informa¬ 
tion into e-forms software running on lap¬ 
tops. By the end of next year, says Rose, the 
ai rcraft 1 s o w n m easu rem e nt com puters wil I 
be able to fill in e-forms directly. 
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tiller that has many advantages over the 
current version. First, it's more compact 
and downloads more quickly with the 
requested form* Since Java code is plat¬ 
form- i nde pe ndent, v e n do rs wo n 1 1 h a ve 
to support multiple executables, and 
users needn’t concern themselves with 
downloading the proper filler program 
for the i r m achine* J ust- in-ti me co mpila- 
non is an option if the interpreted Java 
applets aren’t fast enough* 

By removing some of the technical 
obstacles to client-side deployment, the 
Web and Java technology may reduce the 
cost of impiementing e-forms sol u tions. 
“The forms automation companies have 
tenaciously held to the seat licensing 
model, and large companies are pretty 
tired of paying the price,” says reseller 
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Hendricks of Workflow Solutions, 

As a result, some forms-software ven¬ 
dors, including JetForm, are planning to 
make their Java-enabled fi Hers available 
at little or no cost* ff electronic com¬ 
merce on the Web takes off, forms ven¬ 
dors will have an even better reason to 
streamline their client components: 
Every order-entry screen will need some 
kind of e-form. 

Sun is exploring the possibilities of a 
Java-based forms solution. Gramhch, 
however, suspects that the window of 
opportunity for these solutions might be 
limited. “After the phase we’re entering 
now—w ith Java-enabled and, if Micro¬ 
soft gets its way, ActiveX-based forms— 
1 think we’re going to see a shift back to 
HTML for perhaps 80 percent of elec¬ 
tronic forms,” he says. “They're easier 
to develop, and you’ll be able to get 
everyone to agree to a forms standard 
built on HTML.” 

Perhaps that’s why many companies 
are taking a wait-and-see approach to 
this new technology. The Bank of 
Boston, which has 3000 users complet¬ 
ing expense forms electronically with 
JetForm software, is on the fence. 
“There’s a fair degree of interest,” says 


Boh Nowak, the bank’s director of work¬ 
group technology, “but the Internet is 
still an unknown today. People arc tread¬ 
ing carefully before they really go our 
and do something with it*” 

Others see the Web not as a solution 
but as simply the latest transport mech¬ 
anism* “It’s an infrastructure, and infra¬ 
structure doesn’t sol ve business prob¬ 
lems,” says Symantec’s Stevens. 
“Applications using infrastructure solve 
business problems.” 

The salient contribution of the Web 
may be its influence on the convergence 
of work-flow automation, client/server 
computing, and e-forms. Whether the 
forms are implemented with HTML, 
Java, or proprietary plug-ins, the com¬ 
mon denominators would be HTTP on 
the servers and Web browsers on the 
clients. The Internet/inrranet architec¬ 
ture may prove to be the catalyst that 
brings it all together. □ 


Peter ]err am is an information management 
consultant based in Palo Alto, California . 
His latest book. The Web at Work, is being 
published this fall by IDG Hooks World- 
wide/Novell Press , You can reach him at 
pjerram @pjcom.com. 
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where [he Internet means business 


Did you ever feel like you were on a speeding roller coaster that 
had no brakes? If you ore a corporate Webmaster, IS professional, 
network designer, or part of an Inlernet/intranet deployment 
team, you probably know the feeling well. The Internet is changing 
so fast that even the mast conscientious professional is challenged 
to keep pace with the latest technologies, products, and practices. 

Now there's one place Internet business professionals can go to 
see and learn it all. Interop Dot Com, the only event dedicated to 
providing all the product and technology information needed to 
effectively deploy Internets and intranets in business. 

Interop DolCom Is produced by SOFTBANK Expos, the same 
folks who bring you NetWorld+Inteiop, the industry's leading 


conference and exhibition on networking. Interop DatCom will 
coincide with NetWorld+Interop in Atlanta, September 16-20. 

Call 800-488-2883 for your FREE pass or 
stop by our Web site at www.interop.com 



September 16-18,1996 

September 18-20,1996 

Georgia World Congress Center 
Allanta, Georgia 
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With Intel’s latest 200-MHz CPU, cost-effective quad-Pentium Pro servers 
reach new perfortnance levels. By Dave Rowell and Peter D. Varhol 

Powerhouse Pentium Pro Servers 


hen In re I designed the Pen¬ 
tium Pro processor, it had 
more than just the desktop 
market in mind. With inter¬ 
nal parity-checked registers, ECC-pro- 
tected (error-correction code) caches, 
built-in diagnostics, and the ability to 
maintain L2 cache coherency with up to 
four processors, the Pentium Pro should 
make one heck of a server. Coupling the 
Pentium Pro with its 8245OCX PCI chip 
set, Intel provided high-end PC vendors 
with a compelling server architecture that 
adapts to the needs of customers enter¬ 
ing the midrange server market. 

It’s taken almost a year to get the bugs 
out of Intel’s complex chip set (or work 
around them), but the first quad-Pentium 
Pro servers are proving both capable and 
cost-effective. We got our hands on two 
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of the first systems to use Intel’s latest 512- 
KB-cachc version of the 200-M Hz Pen¬ 
tium Pro and find that they make impres¬ 
sive application servers. We looked at 
preproduction versions of ALR’s Revo¬ 
lution Quad6 and Compaq’s ProLiant 
5000 in July, both equipped with four 200- 
MHz/512-KB Pentium Pros* Similar sys¬ 
tems should now be available from Dell, 


Digital Equipment, Hewlett-Packard, 
HIM, Intergraph, and I PC 

Clearly, the Intel architecture cou¬ 
pled w r ith industry-standard peripherals 
can offer much lower costs than an archi¬ 
tecture and peripherals designed for 
one of the lower-volume RISC processors. 
The systems evaluated here have starting 
prices between $30,000 and $35,000 for 
four-processor configurations. Up against 
midrange servers from the likes of Sun 
Microsystems and HP, this represents a 
potentially attractive price. 

What’s There to RISC? 

Price has never been the biggest factor in 
buying a server, however. Performance— 
especially reliability—comes first. The 
200-MHz Pentium Pro has integer per¬ 
formance highly competitive with RISC 
chips, and coupled with competent mem¬ 
ory, I/O, and mass-storage subsystems, it 
does well as a database server. 

Testing with the industry-standard 
TPC-C database-server benchmark, Com¬ 
paq has reported results from a 166-MHz 
quad-Pentium Pro ProLiant system of 
5676 transactions per minute (tprtiC) run¬ 
ning Window's NT 4.0 and SQL Server 6.5 
at $136 per rpmC, which is comparable 
to many low-end and midrange RISC 
servers* (That system had 2 GB of RAM 
and 391 GB of hard drive storage.) Test¬ 
ing a similar 166-MHz setup with a Sy¬ 
base/UnixWare combination, Compaq 
reports 6186 tpinC. 

To operate as servers, these systems 
must have high availability, something the 
traditional PC architecture has not been 
well known for. Intel’s architecture pro¬ 
vides for some redundancy* such as die 
ability to run on any number of available 
processors, but leaves it up to system ven¬ 
dors to complete the picture. 

While neither vendor offers a totally 
redundant design, both ALRand Compaq 
implement tel lability features formerly 


found only on more expensive systems 
(see the features table on page 163) and 
offer options like redundant power sup¬ 
plies. ALR’s power-supply option has load 
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sharing and separate power cords so you 
can power them from different sources; 
Compaq’s has a single power cord. 

Both vendors offer high-performance, 
hot-pluggable RAID options. They pro¬ 
vide the systems with built-in sensors to 
monitor operating temperatures and 
catch failure of critical components (e.g., 
fans and power supplies). Compaq’s In¬ 
sight Manager and ALR’s InforManager 
software provide extensive and sophisti¬ 
cated abilities to notify system adminis¬ 
trators of problems. 

Compaq takes monitoring a step fur¬ 
ther with its Machine Check Architec¬ 
ture, which monitors drives and memory 
for degrading function. The ProLiant 
5000 monitors hard drives for so ft errors, 
and system memory and the processor’s 
L2 cache for single-bit errors. Compaq’s 
NT hardware abstraction layer (HAL) 
provides hooks so that Insight Manager 
can pick up on problems, and its Prefail¬ 
ure Warranty covers replacement before 
parts actually fail. continued 
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Comparison 


Quad-Pentium Pro Servers 



ADVANTAGES 

+ Lower price 

+ Generous expansion capabilities 
+ Informative LCD front panel 

DISADVANTAGES 

- SIM M memory 


A LR’s Revolution Quatl6 offers more 
expansion room than Compaq’s 
ProLiant 5000, similar performance, and 
a set of reliability and security features 
somewhat less sophisticated than the Pro¬ 
Liant's, but at a price that’s around $2500 
lower for a comparable configuration* 
It's a large, wheeled, double-wide unit 
with plenty of space for storage devices 
and a unique front-mounted touchscreen 
LCD panel that displays the status of 
critical hardware. The panel, which you 
can easily use without instructions, in¬ 
cludes monitoring for CPU status, RAM 
status, hard drive activity, fan rpm (all 12 
of them), temperature (four processors 
and ambient case temperature), voltage 
levels at key points on the system board, 
hardware locks, and system firmware and 
BIOS. 

The motherboard occupies the right 
half of the system, and the 11 514-inch 
drive bays and power supplies fill the 
left side. Our test unit had dual 575-W 
power supplies. The two side-access pan- 
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Number of simultaneous user requests 


When testing processing power with SQL Server 6.5, 
similar architectures in the two test systems led to 
nearly identical performance. Test is CPU limited. 


els secure with locks. Locking snap-shut 
doors cover the drive-bay area, and the 
hot-plug drive cage has its own lock. With 
eight PCI and eight EISA expansion slots 
(one shared), the system board is large. 
The four processors mount in zero-inscr- 
tton-force (ZIF) sockets for easy upgrad- 
ability, and the single memory card, held 
in place with metal braces, takes up to 
2 GR of SIMMs. Ours came with 256 MR 
of 60-nanosecond memory. 

The system we tested came with three 
2.I5-GB, 7200-rpm Conner Fast-Wide 
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ARCHITECTURE 


Intel's Orion 

Intel designed the Pentium Pro for servers as well as desktop workstations, hut it T s the 
82450 chip set (aka Orion), the GX version in particular, that creates Intel's server archi¬ 
tecture. All quad-Pentiuni Pro servers use the 82450GX H and that explains the many design 
similarities between the Revoiution Quad6 and the ProLiant 500G—even though both ALR 
and Compaq designed their own system hoards to get out ahead of the pack (as did 
Intergraph and Digital Equipment). 

Specifically, the GX version of the chip set provides the error-correction-code (ECC) 
protection for data bus and system memory (up to 4 GB), along with parity protection on 
the Pentium Pro address and control buses. It also provides for dual, peer PCI buses, which 
doubles the number of PCI cards a system supports, and four-way interleaving on a 256- 
bit memory bus (288 bits with ECC). 

It's important to configure your quad-Pentium Pro server with the correct RAM mod¬ 
ules for two reasons. First, an 82450 bug can cause data corruption if you install certain size 
combinations of memory modules. Fortunately, both the ALR and Compaq BIOS programs 
detect problem combinations. Compaq has also gone to some length to provide a good 
variety of memory upgrades that all work safely. Second, if you stick in a combination of 
memory modules that forces the system to drop to a two-way interleave (impossible with 
the ProLiant 5000), the memory bandwidth drops to half at 1 28 bits and you take a big 
performance hit. 


Pentium Pro Scaling with SQL Server 6 £ 



Number of processor 


(turning a processor-intensive benchmark with SQL 
Server 6.5 under Windows NT LSI on the ALR 
Revolution (faactG, performance scales up almost 
perfectly as more CPUs are brought into play 


SCSI-2 314-inch hard drives mounted in 
the hot-swap cage and attached to a sin¬ 
gle-channel ALR Adac RAID cachi ng com 
troller with 8 MR of cache memory. (We 
configured it as three separate unstriped 
volumes for testing.) 

ALR provides hardware system man¬ 
agement with the aid of the hiforMan- 
ager, a package that includes applets for 
NT and NetWare. Our test system also 
included optional diagnostics for power 
supplies and the RAID caching controller. 
We found that the graphical configura¬ 
tion software for the controller was easy 
to use, but it’s not quite as appealing as 
Compaq’s. 

We found the LCD panel useful when 
we first started the Quadb. The system 
emitted a loud, high-pitched tone when 
we turned it on. It booted properly, how¬ 
ever, so rhe problem was not readily ap¬ 
parent. The panel allowed us to disable 
the alarm sound and indicated a faulty 
power supply. An examination inside the 
system revealed there were two complete 
identical power systems, powered from 
two electrical jacks (one was hidden by a 
sticker). Plugging in the second cord fixed 
the problem. 

In our SQL Server performance testing, 
the ALR machine provided processor/ 
memory performance identical to the 
ProLiant’s. Its reliability features aren’t 
quite as robust as the ProLiant’s, but given 
the price difference and greater expan¬ 
sion room, you may find the Revolution 
Quad6 the best deal of any quad-Pentium 
Pro server. 
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Quad-Pentium Pro Servers 


Comparison 


Compaq ProLiant 5000 


ADVANTAGES 

+ Highly developed hardware diagnostics 
+ Prefailure diagnosis and warranty 
+ DIMM memory 

DISADVANTAGES 

- Higher price 


BYTE 


T he Compaq ProLiant 5000 arrived 
with a seven-bay drive cabinet ($1229) 
of almost the same size as the ProLiant 
itself* though it didn’t have to. The four 
hot-pluggable drives could all have fit in 
the main system. Instead* two drives oc¬ 
cupied each cabinet. Combined* this pro¬ 
vided comparable space to the AIR sys¬ 
tem alone. The two cabinets connected 
with a single SCSI-2 cable attached to a 
Compaq Smart-2 Array Controller/P PCI 
card. By connecting multiple drive cases 
to the ProLiant* you can store up to 161 
GB on hot-swappable hard drives. 

The tested system included 256 MB of 
60-ns dual in-line memory modules 
(DIMMs) protected by the ECC function¬ 
ality provided by the 82450 chip set. The 
chip set calculates the 8 ECC bits neces¬ 
sary for 64-bit data and stores them in the 
parky bits in parity memory Thus, you 
don’t have to pay more for actual ECC 
memory modules. The ProLiant’s twin 
memory cards hold a maximum of 2 GB 
and will be able to hold 4 GB when larger 
DIMMs become available. 

The system board incorporates a dual, 
peer PCI-bus architecture with seven 
PCI slots and three bridged EISA slots (two 
shared). The ProLiant 5000 incorporates 
a bus-utilization monitor for examining 
bus traffic on the two PCI buses and will 
warn of suboptimal bus loading. 

The four 200-MHz Pentium Pro pro¬ 
cessors were paired on two 64-bit CPU 
cards. The CPU cards are mounted in the 
system with physical support from a 
removable metal mounting bracket, 
which ensu res that the cards are installed 
and positioned properly. Each card sup¬ 
ports two CPUs, along with up to three 
power modules for regulating power 
from the power supply to the CPU. The 
third module ($295) is redundant. It can 
switch over to either CPU if needed. 

You can add a redundant voltage^reg- 
ulator module (VRM) to back up the 
modules that regulate system-hoard volt¬ 
age should diey fail or go out of tolerance. 
The system can map out a failed CPU 


PENTIUM PRO SERVER FEATURES 

ALR Revolution Quads Compaq ProLiant 5000 


PROCESSOR/MEMORY 

CPUs 

Motherboard design 

Intel PCI chip set 

RAM as tested/maximum 
(spaed, package) 

Memory bus width /speed 
Memory interleave (as tested 
with 256 MB of RAM) 

Fou r 200 ■ M Hz Pentium 

Pros (512 KQ of built-in L2 
cache memory) 

ALR 

S2450GX 

256 MB/2 GB 
(60-ns SIMMs) 

256 bits/66 MHz 

Four-way 

Four 200-MHz Pentium Pros 
(512 KB of built-in L2 
cache memory) 

Compaq 

82450GX 

256 MB/2 GB 
(60-ns DIMMs) 

256 bits/66 MHz 

Four-way 

MASS STORAGE 

Hard drives 

Drive controller tested 

Drive test configuration 

CD'ROM drive 

Hard drive bays 

Total storage capaci ty 

Three 2.15-GB, 7200-rpm 
Fast'Wide Conner 
CRX2000D72 SCSI drives 
in ALR internal Smart 

Quick Hot swap cage 

ALR Adac one-channel PCI 
SCSI RAID controller 
(8 MB of cache memory) 

Three physical volumes 
(no RAID) 

4x IDE 

11 5Vi «nch bays (two used 
by three-drive hot-swap cage 
for 3 ^-inch drives) 

32 GB with 15 hot-pluggable 
314-inch drives 

Four 4.3-GB, 7200-rpm 

Fast-Wide Seagate 

ST 15150 W Barracuda 

SCSI drives in hot-swap 
modules (two in ProLiant, two 
in external cabinet) 

Integrated 32-bit 
dual-channel Fast-Wide 

SCSI-2 controller and Smart- 
2 Array Controller/P (4 MB of 
cache memory) 

Four physical volumes 
(three used, no RAID) 

4* SCSI-2 

Four 314-inch hot-plug bays; 
three 5W-inch bays (two taken 
by floppy and CD-ROM drives) 

17.2 GB internal, 361 GBin 
externa! cabinets with hot- 
pjuggabie 4.3-GB drives 

EXPANSION INTERFACES/PORTS 


Expansion slots 

Eight PCI (dual, peer PCI 
buses), eight EISA (one 
shared) 

Seven PCI (dual, peer PCI 
buses), three EISA [two 
shared) 

Built-in SCSI 

None 

Integrated PCI Fast-Wide, 
internal and external 

Seriai/parallel (IEEE-1284) 

Two/one 

Two/one 

Internal EIDE 

Primary and secondary 

None 

Graphics card/RAM 

Paradise Bali 64 PC 1/2 MB 

Integrated Cirrus/512 KB 

NETWORKING 

Network card 

ALR E-Net 32/110 Fast 
Ethernet PCI card 
(Cogent EM110) 

Compaq NetFlex-3 Fast 

Ethernet PCI card 

REL1AB1LUY/SECU RITY 

Power supply 

575-W supply with optional 
575-W redundant supply 
(installed) with load sharing 
and dual cords 

488-W supply (redundant 
power*supp!y upgrade 
available) 

ECC protection 

System bus and memory 

System bus and memory 

Hardware failure 

Temperature, fans. 

Temperature, fans, 

detection / notification 

CPUs, power 

CPUs, power 

Prefailure notification 

None 

Drives, memory, processor's 

L2 cache memory 

Other reliability features 

None 

Optional redundant volt age- 
regulator modules, built-in 
fail-over with second network 
card, fail-over on boot processor 

Security 

Locking cabinet, BIOS 
passwords, open cabinet 
notification, keyboard 
disable switch 

Locking cabinet, BIOS pass¬ 
words, open cabinet 
notification 

PRICING/SUPPORT 

Price (attested) 

$32,514 

$36,000 (projected street price 
with externa! drive cabinet) 

Included software 

Windows NT 3.51, SQL 
Server 6.0 (tested with 6.5), 
and ALR InforManager 

Compaq SmartStart 
configuration software with 
Insight Manager 

Lifetime technical phone support 

Yes (M-F 6-6; Sat, 7-1) 

Yes (24 hours every day) 

Warranty 

Five years on system 
components/three years on 

1 abo r an d pe riph e raJs; 
one year on -site for $10; 
other options available 

Thnee-year on-site limited 
warranty; other options 
available 

Inquiry number 

1091 

1092 
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Comparison 


Quad-Pentium Pro Servers 


Testing SAAP with SQL Server 6.5 


H ow do you testa symmetric-multiprocessing (SMP) quad-processor server 
when you don't have the resources to configure a full-blown TCP-C setup? 
We did it by focusing on processor/memory performance. Our SQL Server test 
measures a server's processing power in the context of a decision-support or data- 
warehouse application. Posing complex SQL queries to a cached database, it 
uses ail available memory and CPU power, but negligible disk and network I/O. 

We requested test systems configured according I y-Four 200-MHz Pentium 
Pro processors (512 KB of L2 cache memory), 256 MB of RAM, but only three or 
four hard drives installed on a single SCSI channel-and set them up with Win¬ 
dows NT3.51 and SQLServer 6.S. Connected through a 3Com UnkBuilder FMS 
100 Fast Ethernet hub, a single 200-MHz Pentium Pro AST Bravo served as a 
client machine with up to 32 simulated users. The test launched a separate pro¬ 
cess for each user pi us an a dd iti 0 n al th read to mom tor its prog ress. The test d ient 
application was a Win32 console application that uses the standard Microsoft 
Foundation Classes (MFC] Open Database Connectivity (ODBC) classes. 

We kept the database size under 200 MB so that it would cache effectively 
on a server that has256 MB of RAM. We configured SQL Serveras would be done 
for a dedicated corporate data-warehouse server: 128 MB for database 
buffers, 96 MB for a temporary data base, and 32 MB left for NT and code space. 
(The 96-MB temporary database is actually larger than is typical, but it bene¬ 
fited the queries used in our test.) The server and dient systems used a TCP/IP 


connection, which is a popular choice for many corporations. 

By default, SQL Server 6.5 leaves one processor free so that NT can operate 
the user interface and any other server that might be running. We configured it 
to use all processors (a new parameter with version 6.5). As a side effect, when 
the server hits 100 percent CPU use [almost constantly with our test), no more 
users can log in. During testing, only four users at a time could log in and get 
their data. As these userqueries completed, the server logged in other users and 
processed their queries. With the default setting (n-1 processors), the server was 
much ''fairer”: all users could log in right away and their queries returned at 
a pp roxi m a tely the same ti m e. The over a 11 test perf 0 rma nee with the d efau 11 set¬ 
ting, however, is only 75 percent of that using all processors, because SQLServer 
uses only three of the four processors at any given time. 

We stepped through a number of user and processor configurations to see 
how the machines would scale. Ideally, this test should scale linearly for both 
the number of users and processors. Earlier ports of both SOL Server and Oracle 
were suboptima I in this regard; consequently, NT received a bum rap about its 
supposed inability to scale beyond two processors. The current versions of Qra - 
cle and SQL Server put this myth to rest, NT scales nicely with either. Our empir¬ 
ical results with NT were dose to the theoretical ideal. 

-Jim Hurd is vice president of R&D ar National Software Testing Labora¬ 
tories (Conshohocken , PAL He developed the SQL Server test used here. 


and work without it, and should die boot 
processor fail, any of the remaining three 
CPUs can take over as the boot processor. 
If you install a second Compaq Ethernet 
card, it can act as a backup that ftkes over 
without data loss in case of a fail u re i n the 
primary network interface card (NIC). 

Compaq includes a software installa¬ 
tion package called SmartStart, By boot¬ 
ing a new system with theSmartStart CD, 
you can select the desired OS (NT, Net¬ 
Ware, or SCO Unix), and that OS will be 
installed and the system optimized for its 
use, although the optimization won’t be 
as good as that performed by an experi¬ 
enced system administrator. 

With performance equal to the Revo¬ 
lution Quad6 with our test configuration, 
the ProLiant 5000 must justify its higher 
price with its reliability features and Com¬ 
paq ’ s s l 1 pp o rt, l : o r a pp I i ca dons req u i ri ng 
high availability, that may be enough. 


Scaling Up 

On r testing wi th SQL Server (see the text 
box “Testing SMP with SQL Server 6*5” 


WHERE 

TO FIND 

Advanced Logic 

Compaq Computer 

Research, Inc. 

Carp, 

Irvine, CA 

Houston, TX 

(BOO) 444-4257 

(800)345-1516 

(714)581-6770 

fax:(713)516-1442 

fax: (714) 581-9240 

http://www.co in paq 

http ^/w ww.alr.com 

.com 


above) showed no significant differences 
between the rwo systems, which is nor 
surprising given the architectural uni¬ 
formity dictated by Inters 82450 chip set. 
We tested the Revolution Quadb with 
one, two, three, and four processors en¬ 
abled, and found that SQL. Server per¬ 
formance sea led up nicely under NT 3.51. 

For logistics reasons, we tested pure 
CPU and memory performance under 
SQL Server and not the capabilities of the 
mass-storage or network subsystems, 
which should lead to performance dif¬ 
ferences depending on the test and what 
options you pay for. For those companies 
that have put the substantial time and 
resources necessary to stage official TCP-C 
database tests, you can compare their 
published results on the TCP Web sire 
(http ://www. tpc. o rg). 

For truly large applications, memory 
configuration is an important perfor¬ 
mance factor. According to Compaq, its 
high TCP-C results with the ProLiant 5 000 
would have been substantially lower if 
they had tested with only 1 CB of RAM* 
The extra E CB allowed for more data 
caching* Also, at these high memory 
capacities, Compaq claims an advan¬ 
tage in its DIMM-based architecture. You 
caiTt go much higher than 2 GB with 
SIMMs, because it requires twice as many 
modules as with DIMMs; you run into 
mechanical form-factor constraints and 


increased capacitive load with longer 
traces, additional buffers, and the 5-V 
technology needed with SIMMs. (DIMMs 
are 3,3-V parts.) 

In addition, you may not get as good 
performance at 2 GB with SIMMs as with 
DIMMs, because the SIMMs’ higher 
capacitive load should create sloppier bus 
riming that may force the BIOS engineers 
to set the Pentium Pro’s tuning registers 
for memory timing to use more wait 
states with high memory capacities. In 
this regard, ALR is developing a DIMM- 
based memory card. 

Both the ALR and Compaq servers are 
capable, well-engineered machines wi th 
extensive feature sets. Choosing between 
them comes down to a balance of price 
versus server availability* If price and 
expansion capacity are more important 
to you than high availability, ALR’s Rev¬ 
olution Quads is the system of choice. 
But if high availability is critical, price 
becomes a lesser factor, and that i s where 
the ProLiant 500Q s s more sophisticated 
reliability features gain the edge* 13 


Dave Rowell is a BYTE technical editor who 
handles hardware reviews. Peter D* Varhol is 
chair of the graduate computer science depart¬ 
ment at Rsvier College m Nashua, New Hamp¬ 
shire * You can reach them on the Internet at 
drowell@bix.com and pvarftoI@mighty 
, r i v. e d u . respectively. 
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Memory, Cache, PCI *.. 

The biggest challenge to running numeric intensive code on 
CPU’s clocked over ZOO MHz is building a cache/memory 
subsystem capable of keeping up with the CPU’s numeric 
units. The 21164’s Harvard architecture starts with two 
32 deep 64-Hit register files, followed by two 8K pri- 
mary caches and an internal 96K cache. The 
21164’s external 128-bit data bus gets fed by 2 
to 8 MB of Bcache built with 10ns SRAMS, 

The 256-bit wide interleaved memory sub¬ 
system that backs up the Bcache can 
hold up to 512 MB of DRAM, The 
coup de grace is the Screamer's PCI 
bus interface, which can accommo¬ 
date both 32- and 64-bit PCI add-in cards. The 
Screamer is the biggest numeric winner Microway has intro- 
duced since we made it possible to run an 8087 in the IBM-PC in 1982! 


A motherboard by itself does not a system make 

Microway adds the operating systems and compilers you need 
to put the 21164 to work. These include NT, Linux, DEC UNIX I 
and Open VMS, which now run thousands f 

of applications including AutoCad, Excel ! 
and Word, The Screamer and Microway’s ^ ncp Fortran ■ Alpha 
NDP Fortran, C I C++ and Pascal compilers 
are available to both OEMs and end users. 


NDPOC++Afyha 


DEC, Alpha, Open VMS and DEC UNIX TM Digital 
NT h Excel and WtsnJ TM Microsoft. AutoCad TM Auto Desk. 
Screamer, NDP Fortran and Micmway TM Mitmway. 


Micro 

Way 


Micro 

my 


Microway 


And more . .. 

Microway also designs DSP 
■ cards based on the i860, personal 
I Supercomputers that run up to 24 i860*s, Al- 
I pha add-in cards and 3 2-hit globally optimized, 
I RISC-scheduled compilers for the Alpha, 
I Pentium and i860; running on DOS, OS/2, 
® UNIX, Linux, NT, DEC UNIX and 
Open VMS. Whether you are an end user or an OEM, our 
technical staff will gladly configure the correct solution. Since 
1982, Microway has earned a solid reputation for designing 
state-of-the-art products and following up with excellent tech¬ 
nical support. 

Technology You Can Count On 


The Microway family of “Screamer" motherboards utilizes the fastest 
processor to hit the workstation market in the last ten years! The DEC 
Alpha 21164 not only blows away all other CPUs, but has the VLSI 
support needed to build memory systems that take full advantage of its 
numeric speed. Microway Alpha based products set a new standard In 
price/performance for workstations. The Alpha is a clear winner in 
both the numerics and integer processing arenas. With its ability to 
issue four pipelined instructions per cycle, the 21164 hits peak speeds 
of 1200 MOPS. Common numeric operations, such as dot products, 
peak at mind-boggling, on-chip throughputs of 600 megaflops! This 
results in Linpack ratings that go from 125 to 500+ mflops (as vector 
lengths increase) and scalar rates of 100 to 175 mflops. Systems priced 
from $4995 for 275 MHz, 


Let Microway build your next Graphics Workstation, 
Web Server or Personal Supercomputer using 

The fastest motherboard 
on the planet... 

400 MHz, 800 Mflops 

It's a Screamer " 


Corporate Headquarters: Research Park, Box 79, Kingston, MA 02364 USA • TEL 508-746-7341 • FAX508-746-4678 
http://www r microway.com • info ©microway. com - France 33 146229988 * Germany 49 6997650000 - India 91 806637770 
- Italy 39 24984655 * Italy 39 27490749 • Japan 81 6 459 3113 * Poland 48 22 487 172 * United Kingdom 44 1815415466 












The Southwest’s largest and most powerful 
event for Windows®-based business solutions. 

Produced in cooperation with Microsoft®, this is the 
event that will show you how to turn on the full power 
of Windows-based computing to make your business 
more productive and competitive. 

An event that covers the entire family of 
Windows-based tools, technologies, and 
applications. 

Some events show you only part of the big picture on 
Windows. At WINDOWS WORLD/Dallas, you'll find inte¬ 
grated solutions from the desktop to the network to the 
Internet—and everything in between. 

Hundreds of exhibitors and new products for 
your business benefit. 

See the latest migration tools for Windows 95... Microsoft 
Internet products including Internet Explorer, Microsoft 
FrontPage™, Microsoft Office 97, ActiveX™, and 
more. ..developer tools including Microsoft Visual Basic* 
4.0 for Windows, FoxPro* 2.6 for Windows, and 
more...hot new apps for Windows 3.1, Plug and Play, 
and more. 

A conference that’s all about you. 

A uniquely powerful educational experience focusing on 
ideas and strategies for the Internet, Microsoft 
BackOffice™, Windows NT*, multimedia, and Windows 
directions in the corporate computing environment 
Over 40 sessions, SuperSessions, and tutorials to help 
you maximize your technology investments, Forcomplete 
conference information, go online at www< Comdex, com 



Want Windows NT? This is your show! 

Build your seamless Windows enterprise solutions 
here! WINDOWS WORLD/Dallas will have more 
Windows NT and Microsoft BackOffice products than 
any show this year...including Microsoft Windows NT, 
Microsoft Exchange Server, Microsoft SQL Server™, 
Windows NT Workstation, Microsoft Office, and more. 



Held concurrently with NETWORKS EXPO Dallas i IHHa'fliB 

expo" 


WINDOWS WORLD, Microsoft Frontpage, ActiveX, Microsoft BackOffice, and Microsoft SOL Server sre 
trademarks, and the Windows logo, Windows, Microsoft. Microsoft Visual Saak, FoxPro, end Windows NT 
&re registered trademarks of Microsoft Corporation WNDOWS WOffLD'aruftfte Windows logoere oted 
by SOFTBANK CQMDcX under license from Microsoft. 

Cl996 SOFTBANK COMDEX Inc. - 30Q Firs* Avenue, Needham, MA 02194-2722 USA *617 433-1 EDO WD273D 
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Hewlett-Packard delivers a nice workg 
along with the brand-new PCL 6. I 

A High Five for the Latest LaserJet 


Laser Printer 


roup!network printer, 
iy Robert S. Hummel 









LaserJet 5 M 
$2229 

{as tested) 

Hewlett-Packard 
Palo Alto, CA 

(SCO) 752-0900 
hit p:// www. hp .com 

Circle 997 
on Inquiry Card. 


The LaserJet 5M shows off its user-friendly 
design...and large footprint. 


hey used to say you couldn't 
go wrong buying an JBM 
computer. Likewise, you 
can’t go wrong with a Hew¬ 
lett-Packard LaserJet printer. Model af¬ 
ter model, HP delivers great printers. 

HP has introduced three new Laser¬ 
Jet 5 printers to replace its popular Laser¬ 
Jet 4 Pius and 4M Plus workgroup print¬ 
ers, and they're all winners. Sporting 
improved speed and usability, these units 
have been extensively redesigned to 
make printing easier from start to fin¬ 
ish. The LaserJet 5 also marks the debut 
of Printer Control Language (PCL) 6, the 
next-generation printer language that HP 
claims will deliver faster graphics print¬ 
ing, improved gray-scaling, and a new 
font-synthesis technology 

The Laser Jet 5 is rated at 12 pages 
per minute and prints at 600 dots per 
inch. It comes standard with 4 MB of 
memory and three SIMM slots* The print¬ 
er has 45 TrueType fonts, and an addi¬ 
tional 65 come on disk* Windows-based 
Font-Smart software helps manage fonts* 
Two paper trays are standard: a 100- 
sheet/10-envelope internal tray and a 
removable 250-sheet paper rray. An op¬ 
tional 500-sheet assembly costs $299. 

You can connect directly ro the print¬ 
er using a parallel or serial port* You can 
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* 

A 

it 
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* 

★ 

it 
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easily add network support by purring an 
H P jet Direct or rh ird-party network card 
into the printer. An Infrared Device Asso¬ 
ciation (TRDA)-compliant infrared serial 
port can be added with a $79 adapter* 
The LaserJet 5 N is identical to the 5 
but comes configured with a JetDirect 
1 DBase-T Eth ernet card and HP's JetAd- 
min software* We tested the 5M, with its 


standard support for 1 GBase-T, BNC thin 
coaxial, and LocalTalk; 6 MB of memory; 
and Adobe PostScript Level 2. 

All these printers use HP’s Resolution 
Enhancement technology (REt), a set of 
algorithms that instruct a printer to add, 
remove, size, and position dots selectively 
to produce smoother text and edges. The 
LaserJet 5 requires less printer memory 
than the 4 because of its hardware-aided 
adaptive data compression. 

Usability Improves 

HP put a lot of thought into the physical 
design and usability of this new line of 
printers. For example, molded-in han¬ 
dles make the 37-pound unit much eas¬ 
ier to unpack and move. 

The control panel has also undergone 
a much-needed and well-thought-out 
redesign* You no longer have to interpret 
tiny bl in king lights or squint at an obscure 


code on a dim LCD, The LaserJet 5 has a 
bright, blue-green fluorescent, 16-char- 
acter display that’s easily readable from 
across the room or down the hall. Up to 
two 40-character plain-language mes¬ 
sages can scroll across the display. 

The control panel gives you access to 
menu choices and eliminates the need 
to retrace your steps. Make your selec¬ 
tions and push the printer’s large Go but¬ 
ton, and the printer is instantly on-line. 

One real improvement is the new Job 
Cancel button, which lets you instantly 
stop jobs in progress. Other enhance¬ 
ments include an external paper-level 
indicator and molded-in numbers to 
identify the paper trays. 

Driving PCL 6 

These printers are the first to use PCL 6, 
HP’s newest printer language. HP says 
PCL 6 is optimized for printing from Win- 



***** Outstanding 
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** Fair 
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Review 


A High Five for the Latest LaserJet 


TECH FOCUS 


PACE CONTROL 


Windows* Printing with PCL 6 





PCLTurns 6 

Each new LaserJet generation has had its own new version of HP's Printer Contra I Language 
(PCL), which has become a de facto industry standard. As PCL matured, it got new* enhanced 
capabilities, such as macros, sealable fonts, complex vector graphics, and color. How¬ 
ever, PCL 5 required the printer driver to decompose high-level graphics commands, which 
consumed CPU time and complicated 
programming. The driver then shipped 
the resulting large streams of data to the 
printer, creating unnecessary network 
traffic, long spool times, and a long re¬ 
turn-to-application time. 

PCL 6 repartitions the processing bur¬ 
den using a new interface that's close¬ 
ly aligned with Windows Graphical De¬ 
vice Interface (GDI) calls. The computer 
spends less time translating GDI calls, so 
an application should regain control more 
quickly after printing. Also, the compact 
PCL 6 commands should improve network 
throughput. Because PCL 6 mirrors GDI 
so closely, what you get on paper is much 
more like what you see on-screen. 

PCL 6 can also synthesize fonts from 
a library of 355 glyphs, which the print¬ 
er combines into a particular font on 
demand following special instructions 
stored as a font description. The end re¬ 
sult is an auto-Min ted TrueType outline 
that the printer rasterizes. Using Font 
Synthesis frees up approximately B50 KB 
of printer memory. 


Windows 

GDI 


O Document 
In computer 
memory or on 
disk. 

© Windows 
uses Graphical 
Device Interface 
(COM commands 
to display the 
document on- 


PCLG 

driver 


0 Firmware 
in printer 
translates PCL 
commands into 
dots of specified 
size and 
location 



© Printer driver 
translates GDI 
commands into 
PCL € 
commands. 

© Laser-printer 
engine images 
the dots onto 
paper. 


*05/2 process is similar. 


Type of page 


Dueling Drivers 

Print speeds shown in seconds 


Standard 

driver 


Enhanced 

driver 


PostScript 2.0 
driver 


Blueprint 

10 

12 

10 

3-D rendering 

60 

107 

165 

WordPerfect graphics 

127 

125 

181 

Complex text 

34 

31 

50 

PowerPoint 

64 

58 

54 


AH tests were conducted on an HP LaaerJol 5M with a Dell Dimension XPS PI 33c with 16 MB 
of RAM and Windows 95. 


dows and similar environments. (See 
the Tech Focus box at right.) HP makes 
some impressive claims for PCL 6: faster 
graphics printing, improved quality, bet¬ 
ter correspondence between screen and 
hard copy, and smaller print data streams. 
But we found PCL 6 performance wasn't 
always what we expected. 

HP provides three separate dri vers for 
Windows: standard, enhanced, and Post¬ 
Script. According to HP, the standard 
driver is compatible with PCL 5e files and 
performs best with simple text or mixed 
text and graphics. The enhanced driver 
maximizes output for documents with 
complex graphics. And the PostScript 
driver provides new functions, such as fl¬ 
ap printing (Le., multiple pages on each 
output sheet) and watermarks. 

We first printed two graphics: a blue¬ 
print-style image (mostly lines) and a 
complex 3-D rendering with shaded poly¬ 
gons and curves. Both were printed via 
Broderbund’s 3D Home Architect, The 
standard driver significantly outper¬ 
formed the enhanced driver, by factors of 
2 and 4, respectively. Repeating these tests 
on a faster computer showed smaller, but 
still large, differences. 

HP engineers suggested we try more 
"business-1 ike” applications, so we print¬ 
ed a file containing two graphics images 
and a watermark; then a complex Word¬ 
Perfect? text page; and finally three Pow¬ 
erPoint slides. In general, the enhanced 
driver was about 10 percent faster than 
the standard driver (see the table "Duel¬ 
ing Drivers” at right). 

Output from the two drivers showed 
differences in size and shading, and the 
enhanced-driver output matched the on¬ 
screen display more closely. The Post¬ 
Script driver was a little better yet. 

The standard driver lets you switch to 
300 dpi for printing draft i mages. The en¬ 
hanced driver uses the same image reso¬ 
lution and printing speed in both cases; 
the economy mode saves toner by pro¬ 
ducing a lighter image. 

Utilities and Networking 

The LaserJet 5 M ships with software and 
utilities to support DOS, Windows 3.x 
and 95, and the Mac. The Status Window 
utility alerts you to printer malfunctions 
via a pop-up window. Alternatively, sta¬ 
tus can be reported using voice alerts. 

JetAdmin software supports the set¬ 
up, use, and management of all printers 
connected to a network using HP's Jet- 


Direct print-server software. Supported 
network OSes include Windows 95 and 
N'T, NetWare, OS/2 LAN Server, and Unix. 

That Certain Something 

Besides its high-quality output, ease of 
use, and rock-solid reliability, this print¬ 
er has an extra appeal that’s very real but 
hard to define. At BYTE, we work with 
a steady stream of good laser printers, 
and we’re used to seeing them leave. But 


the LaserJet 5M will be harder to give up. 

It’s nor the smallest, rhe least expen¬ 
sive, or the fastest, but it’s a winner. Tar¬ 
geted squarely at small office work¬ 
groups, the 5M has speed, connectivity, 
and flexibility, making it a good value for 
mdividual and home-office use. El 


Robert S, Hummel is a computer programmer, 
consultant, and author. You can reach him at 

rhummel@monad.net. 
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A Little Taste 
of Crow 


Jerry discovers the real 
explanation for those 
Cyrix system crashes — 
in an unlikely place. 


he world lias gone Internet- 
mad. Every business from 
General Motors to Mom’s 
Cookies has an Internet home 
page, and at Spring Comdex, it w as hard 
to find a product that wasn’t labeled as 
"Internet-ready. ” There were Internet* 
ready modems—how could one not 
be?—Internet-ready keyboards, and even 
I n te rn e t- read ymou se pads. 

There was also a lot of cool stuff at 
Comdex. The thing that impressed me 
most was a Texas Instruments chip at 
the heart of a projecting monitor. The 
chip has thousands of tiny mirrors inside. 
Each one can move—actual movement, 
not just electronics—to control what is 
projected. It’s not nanotechnology, but 
ids one hcck of a step in that direction. 

BYTE gives the Best of Comdex and 
Best of PC Expo awards, wh ich means I 
spend the first two days running around 
trying to see everything significant. Be¬ 
fore the show begins, companies send in 
forms nominating the new products 
they’re proud of, and we look at all those; 
but we also look for all the other good 
stuff that wasn’t nominated in advance. 
We try to pinpoint what's innovative and 
will have an impact on the industry. I find 
those long sessions with the BYTE editors 
about as interesting as anything 1 do, 
and I sure learn a lot. 

I’ve been nattering about Comdex 
because Fm trying to avoid this dish of 
steamed crow fm having for lunch, but 
there’s no avoiding it. 1 had things wrong 
last month. 

I’ve been testing a Cyrix 6x86-P166, a 
Pentium-compatible machine that uses 
Cyrix rather than Intel chips. I had some 
problems, which 1 ascribed to Norton 
System Doctor. Unfortunately* although 
removing System Doctor cut down on the 



number of crashes, it didn’t eliminate 
them. There were several kinds of errors, 
but the most typical was that I'd leave the 
sy stem running for a couple of hours and 
come back to find a blue screen with an 
exception error. Hitting return would 
make the error go away, and 1 never had 
an error that cost data or lost work, but 
it was worrisome ail the same. The Cyrix 
people were worried, too, because they 
couldn’t duplicate the problem. Cyrix 
sent units to Symantec and to Larry 
Aldridge, w r ho docs a lot of system test¬ 
ing for me, but neither could duplicate 
my problems. 

I was about to swap my system for the 
one they’d sent Larry when l realized 
there was one difference: I was using a 
smart Ethernet card to connect the Cyrix 


crashes, so I reinstalled Norton System 
Doctor. That works fine, too. 

I’ve since exercised this Cyrix in tor¬ 
tuous ways, moving and copying huge 
blocks of files over to the NT server and 
back, running QuickTime movies (which 
used to run jerkily), editing sound files— 
using Sound Recorder to concatenate sev¬ 
eral wave files used to be a reliable way 
to crash the system-—and it all works per¬ 
fectly* I even put in the game This Means 
War, and while it can crash the Cyrix as 
it does everything else, it doesn’t crash 
nearly so often as it did on a vanilla Pen¬ 
tium 60, In a word, the Cyrix 6x86-Pl66 
with a standard Ethernet hoard is fast, 
reliable, and safe. I like it a lot. 

You will note that I haven’t named the 
smart Ethernet card that caused the prob¬ 


The Cyrix people were worried, too, because 
they couldn't duplicate the problem. 


to my Windows 95/ Windows for Work¬ 
groups network. Cyrix sent a 3Com 
EtherLinkHI Rusmaster PCI Ethernet 
adapter, but since the smart card worked 
fine—I never had any problems with net¬ 
working—I never thought my problems 
could be network-related. 

Still, since Larry couldn’t duplicate the 
problem, and It would be a pain to swap 
systems, I thought Td swap network 
cards. The swap was easy. I removed the 
smart card and brought the system up so 
that it would know the card was miss¬ 
ing, T hen 1 shut down, installed the 3Com 
adapter, and booted up. There was a 
minor start-up glitch, so I had to restart 
once more, but then Plug and Play worked 
just fine. The 3Com drivers gor installed, 
the network came up—and my system 
crashes stopped. After 3 hours, it was 
clear that there weren’t going to be any 


lems. This is because we want to test it in 
a PCI slot on Pen taf luge, our standard 
Intel P-60, and then on RacingCow, the 
Gateway 2000 P5-133XL. I haven’t heard 
any reports of problems with that Ether¬ 
net card on Intel systems, so 1 don’t expect 
any difficulties; hut, of course, now I have 
to see for myself. 

Meanwhile, the moral of this story is 
that the errors you see may not tell you a 
lot about their cause. We never had a sin¬ 
gle Ethernet glitch, nor did the system ever 
crash while doing Ethernet operations, 
and the error messages we gor never 
said anything about network difficulties. 


We have two Intergraph computers: 
the TDZ-400 and the TP-300. Both sys- 
te ms come in 150- a nd 2QG-M H z versions. 
The TDZ-4001 tested came with dual Pen¬ 
tium Pro 150 chips, and the TD-300 had 
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a single Pentium Pro 200 chip. OurTDZ- 
400 has “blue wire” on the motherboard, 
because this machine was built in August 
1995 while the Pentium Pro chips weren't 
released until November I. Yours won’t 
have blue wire. 

TheTDZ-400 has the Intergraph GLZ1 
3-D video card, which features OpenGL 
hardware support. All Windows NT sys¬ 
tems have the capability of working 
with OpenGL, which is the standard API 
(the way programs talk to hardware) 
developed by Silicon Graphics for 3-D 
video applications. The GLZ1 is a fast 
video card for specific applications— 
such as engineering modeling and visu¬ 
alization—that use OpenGL and 3-D. 
Software without OpenGL support 
works but can't take advantage of the 
card* The TD-30G has Matrox 2-D video 
with 2 MB of memory built into the mother¬ 
board, and that’s more than good enough 
for most work* 

The first thing you wilt notice about 
1 ntergraph machines is that they 1 re solid. 
Whether you have a desktop or a small 
tower, they’re built like battleships. Bill 
Godbout didn’t build machines any bet¬ 
ter than this back when his CompuPro 
owned the development-system market 
in CP/M days. These Intergraphs remind 
me of Godbour’s machines, and those 
who have been reading this column long 
enough know that from me that’s high 
praise. 

What you get with the Intergraph TDZ- 
4G0 and TD-30G is reliable blazing speed, 
coupled with superb technical support. 
The machines come with one-year on¬ 
site service arid a three-year warranty. You 
also get software support. We had a prob¬ 
lem with Premiere 4.0 and called Inter¬ 
graph. Half an hour later, Intergraph 
called back to say they’d checked with 
Adobe: Premiere 4.0 doesn’t work with 
NT. Upgrade to 4.2 and the problem is 
fixed. You will get the same level of sup¬ 
port if you need it. 

The system comes with NT in file-allo¬ 
cation-table (PAT) format, so you can 
install Win 95 as a dual boot if you like; 
but if you want dual-processor support, 
you must run it under NT. Disk and CD- 
ROM drives are fast SCSI-2. There’s bu ilt- 
in Ethernet and a dual-height PC Card 
siot. The sound board is hui 11 in and stan¬ 
dard, and both speakers and microphone 
are built into the keyboard. They call it 
“business audio,” but it will play Doom 
right our of the box. 


Clearly, IntergrapITs main customer 
base is people who need engineering 
workstations and don’t want to pay six 
figures to get them; but there’s another 
market. David Em was one of the earli¬ 
est fine artists to use a computer—I rec¬ 
ommended The Art of David Em as the 
book of the month over a dozen years 
ago—and quite literally wrote specifi¬ 
cations for some of the first programs for 
generating art displays. We let him play 
with the TDZ-400. One thing he did was 
to lay out a compilation of many of his 
old works. The individual files in the 
resulting poster were multiple mega¬ 
bytes; the complete image was tens of 
megabytes. It’s beauti ful. 

What David likes is the blazing speed; 
he says that the TDZ-400 allows a whole 
new level of conceptual experimentation. 
Instead of wondering how something 
would look, you just try it; you get almost 
instantaneous response. Many comput¬ 
er-using artists arc Mac enthusiasts. For 
those wi I ling to consider something else. 


notice, Eastman Kodak now has digital 
cameras priced under $350. While they 
don’t have the resolution that more ex¬ 
pensive models do, they’ll produce quite 
acceptable 3- by 4-inch photos printed on 
a color ink-jet printer on Kodak Snapshot 
Inkjet Paper, 

Eastman Kodak also announced a line 
of higher-resolution digital cameras, 
including the Kodak Digital Science DC40 
and the DC5Q Zoom Camera. Better yet, 
Eastman Kodak, Microsoft, Hewlett- 
Packard, and Live Picture have developed 
FlashPix, a new imaging architecture and 
universal image file format to make It eas¬ 
ier for casual users to work with high-res- 
olution pictures on home PCs. BYTE gave 
FlashPix the Best Technology award at 
Comdex. 11 won’t be 1 o n g be fo re y ou can 
integrate Albert Einstein into your wed¬ 
ding photos and then smear everything 
around with Kai’s Power Goo. The Mac’s 
monopoly over video is gone, and about 
the time you read this, you’ll be able to 
use browsers like Netscape Navigator to 


It won't be long before you can integrate 
Albert Einstein into your wedding photos. 


the Intergraph line offers speed, quality, 
and peace of mind. At a price, of course. 

By the end of the summer, Intergraph 
should Have released their newTDZ-310, 
TDZ-410, and TDZ-6I0 workstations. 
Among other things, these machines will 
have new graphics cards, the fastest of 
which, Intergraph says, is 2,5 times faster 
than their best GLZ card. 

As I mentioned, BYTE gives out awards 
at several computer shows. We always 
make a point of looking at what Inter¬ 
graph is up to. They’re setting new stan¬ 
dards for price/performance, not only in 
computing, but video hardware and soft¬ 
ware. 1 haven’t seen anything of theirs I 
don’t like. 


It used to be that the Mac not only 
had the best video hardware, but nearly 
all the fun software like Kai’s Power 
Tools. That’s no longer true. Not only arc 
Windows paint programs getting better 
and easier to use, but MetaTools is port¬ 
ing much of Kai Krause’s fun stuff. At 
Spring Comdex, there were posters ex¬ 
tolling Kai’s Power Goo, tools for play¬ 
ing with photos taken by Eastman Ko¬ 
dak’s newest digital cameras, such as the 
Kodak Digital Science DC20. For the half 
dozen people left in the U.S. who did not 


download new image-processing pro¬ 
grams; see http://www.kodak.com for 
details. 

There’s another way to get pictures 
into your machine: get Snappy. This is a 
small box—they say it’s the size of a Star 
Trek tricarder—that attaches to the par¬ 
allel port of y our computer. Feed it video 
images from a VCR, your video camera, 
or off cable; invoke the program; and 
when you want to capture a screen image, 
do a “snap,” and you will have a video 
image file. You can save the file in BMP, 
JPEG, TIFF, PCX, and other standard for¬ 
mats. The program generates a true color 
image and lets you scale it from there. 
There are three resolutions: 320 by 240, 
640 by 480, and 1500 by 1125 pixels; the 
latter comes with scroll bars since it’s 
larger than most monitors can handle. 

Installation takes about 2 minutes. 
We found that attaching Snappy to the 
parallel port of RacingCow was a bit of 
a tight squeeze, so we used a standard 3- 
foot parallel cable between Snappy and 
the PC, That turns out to be a conve¬ 
nient way to install it. The unit has its own 
power supply—a 9-V battery. They think 
that’s good for about 1000 snapshots. 

You also get some image software: 
Gryphon’s Morph 2.5, so you can morph 
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...If this had been an actual emergency, you would have been 
notified in advance by audible, visual, Netscape" GUI and e-mail alarms from 

your ESP disk, t6.p0 or RAID systems. . . 


...ESP, Enterprise Storage Packaging," was designed by ANDATACO to 
proactively manage your storage which prevents system failure and 
unplanned downtime in your neighborhood... 


,•.Integrate Exabyte 8mm technology with ESP, and secure the ultimate in da 
accessibility, user productivity and peace of mind — knowing you're prepared 


For official technical information regarding ESP, contact your local account 
ager at 8 0 0 “3 3 4 w 91 91 . . . „ This concludes this test of ANDATACO's ESP Storage 
System. . .unless you log in now to WWW. andataCO . com to 
inquire about winning an ESP Storage System. 


Circle 1 76 an Inquiry Card {RESELLERS: 1 77) 


10140 Mesa Rim Road San Diego, Calif. 92121 619-453-9191 fax: 619-453-9294 email: ESP-sxbby&andataco.com 

Enterprise Storage Packaging is a trademark of AI4EATACO All products are registered trademarks or trademarks of their respective companies 
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AnthroCarts! 






Call for your 
free catalog: 


AnthroCarts are so flexible. You 
have dozens of shapes and sizes 
to choose, plus over 50 accessories 
to configure your cart exactly 
the way you want. 

And they have a Lifetime Warranty! 

Made of steel and high density particle 
board, these AnthroCarts are as tough as nails. 


See them all in our catalog, then call 
us direct to order. We’ll ship to 
you the very next business day! 


800 - 325-3841 

6:00 AM to 6:00 PM PST, M-F 


Anthro Corporation* 
Technology Furniture* 

10450 SW Manhasset Dr. 
W TUalatin, OR 97062 

A klTLOn Fax: 800 ' 325 - 0045 

ANTH^U http://www.anthro.com 


Since 1984. Prices from $299, For a tower cost line for the home, 
ask for our SOHO catalog. GSA contract. Available for OEM applications. 

A nih ro t A n throCa rt a nd Itch no l ogy Fu rn i tu re a re regis tered trade m a rks of A n th ro. 


yourself into Albert Einstein or A1 Gore, 
and Fauve Matisse Snappy Edition, a lite 
version of tfie paint program (a full up¬ 
grade is $39), There's TWAIN (scanner) 
support, which means you can use Pho¬ 
toshop and other image-processing pro¬ 
grams. Since Kodak can read nearly any 
video file format, you could video your¬ 
self, do some morphing or change things 
with programs like Kai’s Power Tools, 
save the image, and get a Photo CD made 
of the result, 1 can envision some inter¬ 
esting slide shows. 

Snappy was made by the breakaway 
members of the old Video Toaster team. 
They Te all mad as hatters; read the man- 

Real programmers have 
always had contempt for 
programs written in BASIC 

ual for details. Like the Video Toaster, 
Snappy brings something new to the 
computer world. Ids easy to use, inter¬ 
esting, fun, inexpensive, and reliable. 

If you can't think of uses for Snappy, I 
don't think 1 want to know you. Highly 
recommended. 

A sort of companion ro Snappy is JE 
Software's PrintScreen. This th ing i installs 
in seconds. It gives you the opportunity 
to save screen images to a file or print 
them. You can run it as a T5R program so 
that it works almost anytime, or you can 
simply invoke it when you need it, 

I can't guarantee its compatibiI ity with 
everything; these TSRscan be tricky. Still, 
it seems well behaved. Mostly, Print- 
Screen works. 

We've installed it on the Gateway 2000 
PS-J 33XL and the Cyrix 6x86-Pi66. Both 
print across the Ethernet. PrintScreen 
doesn't seem to mind. 

Some programs just do what they say 
they 11 do without any fuss. PrintScreen 
is one of them. Recommended. 


Real programmers have always had a 
degree of contempt for programs written 
in BASIC, If you ask why, they'll mutter 
something about memory use, program 
size, and program speed. BASIC pro¬ 
grammers would then point out that at 
least their programs were up and running 
during their lifetimes, and the battle 
would be joined. 

Now, BASIC advocates like me can say 
that with today’s new hardware, we don't 
need to worry about program size and 





















Have a Nice Day. 
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Plan Ahead! 


Register Online for 

NetWorld+Interop 

Atlanta *96 


(www.interop.com) 


Coming soon... Uisit mterop.com for sll the information you'll euer need as a 
networking professional, including: 


■ Rich shout content 

• Breaking news 

• Product Reuieuts 

• World-unde shorn information 

• The Interop Buying Guide, the most comprehensive product 
buying tool auaileble to the networking community today! 
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speed. Memory is below $ 10 a megabyte. 
Disk storage is fast approaching $100 a 
gigabyte. High-end Pentium and Pentium 
Pro chips run at blinding speeds. What 
do we care if our BASIC program takes 
three times as long to run as it would in 
C++ when we’re talking about seconds 
rather than minutes? 

Visual Basic is changing the way we 
program. It has also spawned a whole 
new industry of add-on tools* One of 
the earliest BASIC toolkits was Crescent 
QuickPak Profession ah Crescent was 
acquired by Progress Software a year ago, 
and they’ve continued tool development. 

If you’re going to learn Visual Basic 
programming, in my judgment, you 
should start by getting Visual Basic and 
then Crescent PowerPak Professional 

Knowing how to program 
doesn't guarantee you'll 
write good programs. 

Edition or Enterprise Edition. This 
gives you a number of assembly language 
tools you can call directly into your appli¬ 
cation; it also gives some source code 
for complex programs, and that’s worth 
study all by itself* With Visual Basic and 
Crescent PowerPak, you can build some 
astonishingly good programs. 

The ability to write programs is like the 
ability to write; knowing how to program 
doesn’t guarantee you’ll write good pro¬ 
grams any more than knowing how to 
write assures that you’ll write publishable 
novels. On the other hand, the best way 
to become a professional writer is to write 
a lot. I generally tell students they should 
be prepared to throw away the first mil¬ 
lion words they write. 1 suspect it’s just as 
true for programming: the best way to 
learn is to do a lot of it, BASIC and the 
Crescent toolkits make it fairly easy to do* 

EndNote has long been my favorite 
bibliography program for scholarly writ¬ 
ing. Now, EndNote Plus 2 can be installed 
as an add-in for Microsoft Word. For 
those totally addicted to the Web, this is 
like a Netscape Navigator plug-in. 

With the program installed, you can do 
full bibliographic processing from with¬ 
in your Word document. EndNote Plus 
2 does it all: nearly any standard format, 
including all scholarly citation conven¬ 
tions, Hanging indents, discovery of 
duplicated citations, and a whole raft of 
other tools are included* continued 
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PLATFORMS: WINDOWS NT * WINDOWS 95 • OS/2 * NLM 

Q: What does it take to deploy a |g 
superior client/server application? I w 

A: A SUPERIOR SERVER l> 


'with the most 
advanced client-side SDK on 
the market: c-tree® Plus at 
$895. 

* Complete “C” Source code 

* ROYALTY FREE (Client Side) 

* Multiple supported protocols 

* Fast, portable, reliable 

* Powerful features like 
transaction processing 

* Win95, NT, and 
Windows 3.1 ready 

ADD a strong, multi- 
platform, industrial-strength 
Server that supports. 

* File mirroring 

* Heterogeneous networking 

* Automatic disaster recovery 

* Multithreaded design 

* Best price/performance 
available: from $445- $3745 


'A solid, 
economical, easily 
deployable product that fits 
your needs. 

* Portable 

* Scalable 

* Exceptional Performance 

* Flexible 

* Easy Server distribution 

* Convenient OEM terms 


FAlRCOM 

Server* 


LJMIX 

Heterogeneous TCP/IP Network 


You can’t find a better client SDK vuith these features! 
Over sixteen years of proven reliability and performance. 
IMo one else supports over 30 platforms in this price range! 


c-tree Plus® 

* Complete C Source 

* Single/Multi User 

* Client/Server (optional) 

* Full ISAM functionality 

* No Royalties 

* Transaction Processing 

* Fixed/Variable Length Records 

* High Speed Pata/lndex Caching 
■ Batch Operations 

* Fite Mirroring 

* Multiple Contexts 

* Unsurpassed Portability 


FairCom Server® 

• Client/Server Model 

• Transaction Processing 

• Requires <2MB RAM 

■ Online Backup 

• Disaster Recovery 

• Rollback - Forward 

• Anti-Deadlock Resolution 

• Client-side "C" Source 

• Multi-threading 

• Heterogeneous networking 

■ File Mirroring 

■ OEM/Source Available 


FOR YOUR NEXT PROJECT CALL FAIRCOM: YOU 
CANT FIND A BETTER HETEROGENEOUS 
CLIENT/SERVER SOLUTION] 

Also inquire about these FairCom products: 

d-tree ,M r-tree® ODBC Driver 

FAIRCOM 

CORPORATION 


WWWeb Address: http://www.faircom.com/ 

BOO-B34-B1BO 

U.3.A. 4006 W. Broadway - Columbia, MO 65203-0100 
phone (573) 445-6833 fax (573) 445-9698 
EUROPE Via Patrioti, 6-24021 Albino (BG) - ITALY 
phone (035) 773-464 fax (035) 773-606 
JAPAN IKEDA Bldg. #3,4M12-5 T Komei-chou - Tsu-city r M!E 514 Japan 
phone (0592) 29-7504 fax (0592) 24-9723 


* SUN O/S a.X * SUN O/S S.X * MIPS AS I (SGI) * 















IF you develop 


MULTIMEDIA 


technology, 


you're sure to have the kinds of problems that only 
NSTL testing can help you solve. 


Solutions that will help you to lower technical support 
costs, avoid unexpected incompatibilities and unfulfilled 
expectations and achieve and/or confirm higher levels of 
graphic and audio performance. 


So, we can test at any stage of product develop¬ 
ment on dozens of configurations with plug-in, 
plug-out ease. And world-class accuracy and relia¬ 
bility. Quickly. Hassle free. 

That's because at NSTL everything is up and run¬ 
ning, Ready to be configured to duplicate your 
environment and solve your problems. At a 
moment's notice. 


In other words, NSTL's independent testing 
helps you to repeal Murphy's Law. 


So, if you want to improve your market¬ 
ing, enhance your product designs, 
sharpen your competitive edge.. .and 
make sure your products do, in fact, 
live up to all your advertising claims.. 
and all your customers' expectations 
...come to NSTL. 


THE LATEST METHODOLOGIES 
THE SAVVIEST ENGINEERS 



Our state-of-the-art multimedia testing laboratory - one 
of 18 controlled-access labs - is dedicated to testing func¬ 
tionality, compatibility, performance, and usability across 
multiple platforms. In fact, no multimedia test suite is as 
comprehensive as ours. And our street-savvy testing en¬ 
gineers know how to find problems you never knew you 
had...before your customers find them. 

CUSTOMIZED TESTING WITH 
PLUG-IN, PLUG-OUT EASE 

We have Macs, all of the popular desktop PCs, multimedia 
notebooks, 2x to 8x internal and external CD-ROM drives, 
VESA and PCI video, SCSI, IDE and PCMCIA controllers, 
MPEG, and a Brobdingnagian library of CD-ROM titles. 


"NSTL can test our [multimedia] 
programs on very short notice and with 
quick turnaround, And they *ve 
uncovered problems that we didn't 
catch after our own inhouse testing. 

Their understanding of multimedia 
technology and the end-user market 
have helped us deliver stronger bug- 
free programs." David Harmon, 
Manager of Technology and 
Development Support, Dis¬ 
covery Channel Multimedia. 

Now it's your turn ... 

Build customer confidence. Sharpen your 
competitive edge. Let customers know that your 
products have passed rigorous, independent tests 
that verify their "as advertised" compatibility and 
functionality. 

CALL 1-800-220-NSTL to request 
our brochure or a proposal detailing the scope , pricing, 
and scheduling of confidential product testing services i, 
and/or to arrange a tour of our laboratories. 

Do it right now and we'll send you 
a FREE copy of the PC Digest issue 
on multimedia ?iotebooks. 

No risk . No obligation 





NATIONAL SOFTWARE TESTING LABORATORIES 


A Unit of Datapra Information Services Group 
A Division ofTlte McGraw-Hill Companies 

625 Ridge Pike f Building D, Conshohocken, Pennsylvania 19428 610-941-9600 FAX; 610-941-9952 

e-mail info@nstl.com World Wide Web http://www.nstl.com 


Circle 178 on Inquiry Card. 

































Chaos Manor 


A 


Little Taste of Crow 


EndNote Plus 2 is also a database. You 
can use it to make and keep libraries of 
annotated references, so that you will 
never have to retype title and author for 
frequently cited works. Formats include 
APA, Science, ASCE, IEEE, MLA, Chica¬ 
go A and B, PNAS, Nature, and Turabi- 
an. The general database isn’t formatted, 
so you can haul in references from that 
and then format the document to fit the 
journal you’re submitting to. 

If you use Word and you do scholarly 
publishing, you need EndNote Plus 2. 
Recommended. 


T/Maker is well known for its Click- 
Art: small, mostly simple, drawings that 
you can chop and paste into documents 
and slide presentations as illustrations 
and a change of pace. The ClickArt In¬ 
credible Image Pak 65,000 has illustra¬ 
tions appropriate for holidays, business 
themes, travel, amusements; you name it. 

They also have ClickArt Handwritten 
Fonts, a CD-ROM of 300 handwritten 
fonts. No matter what your writing style, 
neat and proper or fat and sloppy, there’s 


probably a font that looks something like 
yours. If there isn’t, don’t despair: with 
Personal Font, they’ll make you a True¬ 
Type font and include your signature. 
Being TrueType, it will be recognized by 
word processors, so you can even check 
the spelling. It won’t quite be cursive 
script, because computers need some way 
to recognize when one letter ends and 
another starts, but you can make it very 
close. I haven’t sent in my order yet, but 
I’m tempted. On the other hand, one of 
their fonts is pretty close, not to what 
my handwriting looks like, but to what I 
wish it looked like. Chances are you’ll 
find one like that, too. 

They also sell ClickArt Fonts, a CD- 
ROM of 2500 regular fonts. 

With that many fonts, you’ll need a real 
font manager. We saw one at Comdex: 
Adobe Type Manager Deluxe 4.0 won a 
BYTE Best of Comdex award. I don’t have 
it yet, but I sure liked what I saw. 

Wth Adobe Type Manager Deluxe 4.0 
and the ClickArt discs, you can have all 
the fonts you ever wanted. 

The CD-ROM of the month is My First 


Amazing World Explorer. Roberta has 
been having the neighborhood kids test 
her reading-instruction software. As a 
reward, we gave one of them this CD- 
ROM. Here is Roberta’s report: 

“Thomas, one of our youngest and 
brightest pals, finishes third grade this 
year. I installed My First Amazing World 
Explorer on his home machine about an 
hour before dinner. This was probably a 
mistake, because his dad reports that for 
45 minutes after that, he never came up 
for air except to whoop his approval of 
the product and didn’t stop until his mom 
insisted he come to dinner. 

“I happen to know that this is a fairly 
analytical kid. He is into insects and 
crawly critters, so I thought he might like 
the World Explorer CD. It has lots of crit¬ 
ters. Now it’s his favorite CD, and his 
sister and parents hardly get to touch 
the family Mac while he explores. 

“First, he signed up for a passport, 
where he gets to register with a moniker. 
He chose Stupid Pee (remember he just 
turned nine, and their favorite genre runs 
along these lines) and a suitable picture 
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With so many web sites popping up today it's hard to know which ones Net the best 
results. Especially if you're an advertiser looking to reach key Information Technology prospects. 

Fortunately, the answer is dose at hand. its called The BYTE Site, and more computing 
influences worldwide call it "home" than just about any address on the Web. 

The BYTE Site is the online version of BYTE magazine, the worldwide technical authority 
For computing experts. That means fits choekfuJI of insights and information about the rr market 
from products to applications to trends. On The BYTE Site, visitors can instantly access every BYTE 
article published since 1993 through the BYTE Archive. Read all about the newest products and 
technologies in our Virtual Press Room. Share viewpoints with BYTE editors worldwide by on-site 
Email. Even download industry standard CPU test suites from our BYTEMarks benchmark service. 

With features like these, its no wonder The BYTE Site fogged nearly ] 50,000 visits this 
past January alone, and posted an overall repeat 


visit rate of 41%, Not surprisingly, itis become 
equally popular among advertisers. ThatS because 
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The Byte Site offers such interactive marketing options as hot-linked ADAdion buttons to showcase 
produa information, catalog listings and data sheets. Pius our Virtual Press Room where users can 
access the latest press releases from your company 

To learn more about The BYTE Site, call John Griffin, VP/Publisher at 603 924.2663. Or 
find him on The BYTE Site at http://www.byte, com. You'll discover reaching computing influences 
worldwide is easy once you know where they live. 
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from the Passport Office, Stupid Fee’s 
face is out of whacky and he has one work¬ 
ing eye. Well, you get the idea, 

“The home page is Your Bedroom. On 
the wail is a world map. Click on the map, 
and you move into a view of the world 
in beautiful graphics and pictures. At least 
that is the way Thomas describes them. 
He really liked the sound effects. For 
instance, if you click on the top of the 
map, the CPU says "North* and makes a 
whooshing sound. In North America, 
you can dick on a cougar sitting on the 
crest of the Rockies; his tail straightens 
out, and his jaws open to let out a mighty 
roar. Click on a skier, and he slaloms 
down the peak, makes a jump, and lands 
back on top of the run. 

“When you first click on a new coun¬ 
try mi a continent, typical music from its 
history is heard, such as a banjo in the 
southwest of Texas. Click on a cowboy, 
and he lassos cattle. Then it moves to text 
with a couple of sentences about cattle¬ 
men, Two hot keys are presented in red, 
and the text is read to you. Click on the 
hot key, and a smaller page appears and 
is read to you in a child’s voice. 

“This age group is bonkers over stick¬ 
ers, and Thomas is no exception. After 
reading a selection about a critter, you can 
select the Sticker icon on that page and 
the picture replaces an outline in the 
Sticker book. We clicked on Mexico, It 
zoomed in closer to the peninsula, where 
a stone statue appeared. Click on the 
stone statue holding a stone spear, and the 
statue launches the spear. "The spear goes 
around the world and hits him in the 
back, 1 according to Thomas’s scenario. 
When the spear strikes the stone statue, 
it cracks into pebbles. One of the world’s 
best jokes according to Thomas. 

Actually, Roberta had more on My 
First Amazing World Explorer. I haven’t 
seen such enth usiasm for a kids* CD-ROM 
in a longtime. Clearly recommended. 

The book of the month is Hidden 
Order: The Economics of Everyday Life 
by David Friedman (Harper Business, 
1996). One doesn’t normally think of an 
economics book as light and pleasant 
reading, but David makes it seem so. He 
also explains most of the assumptions 
underlying economic theory. If you 
have any interest in economics at all, 
you’ll find this book both readable and 
fascinating; and I guarantee you’ll learn 
something from it. David analyzes such 
things as the length of supermarket 
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checkout lines, whether to change lanes 
on a freeway, and incidentally something 
about money and unemployment. He’s 
a former King of the East in the Society 
for Creative Anachronism, and one of die 
most interesting people I know. 

The computer book of the month is Ed 
Yourdon’s Rise and Resurrection of the 
American Programmer (Prentice-Hal l, 
1996). Yourdon, you may recall, is one 
of the pioneers of the computer industry, 
one of the few consultant gurus to move 
successfully from mainframes and mini¬ 
computers to the microcomputer world. 
In 1992 he wrote Decline and Fall of the 
American Programmer , which painted a 
pretty gloomy picture of how offshore 
companies would eat our lunch. It was 
particularly depressing for the large num¬ 
ber of programmers stuck maintaining 
COBOL and specialized assembly lan¬ 
guage programs. His book has been a text 
in more than a hundred courses. 

But now Yourdon writes “all of that 
was four years ago, and things do 
change., .some of the trends that worried 
me four years ago have become even 
more pronounced, blit Fve been pleas¬ 
antly surprised to see that in other areas 
the LJ.S. software industry has demon¬ 
strated a substantial competitive advan¬ 


tage.” Ed is too modest to say that his pre¬ 
vious book may have helped change some 
of the trends, hut 1 think it’s true. 

His views are not always mine, but if 
you’re a programmer or hire program¬ 
mers, you w ill be well advised to read this 
book. [Editor’s note: Edward Yourdon 
has an article in this issue t “When Good 
Enough Is Best” on page 85.] 

We’re building a Micronix mother¬ 
board system, probably a 200-MHz Pen¬ 
tium. I’ m not sure what accessories well 
collect for it. Also next month, I’ll look 
at accumulated accessories and software. 
Stay tuned. 1 love these little machines. 

As usual, you can find more of this col¬ 
umn on the BYTE Web site. You might also 
want to check out http://www,earthlink 
.net/discontinuity, where John C. Dvo¬ 
rak and I argue critical issues. H 


Jerry Poumette is a science fiction writer and 
BYTE's senior contributing editor .; You can 
write to Jerry c/o BYTE , One Phoenix Milt 
Lane , Peterborough, NH 034SS . Please include 
a self-addressed, stamped envelope and put 
your address m the letter as well as on the enve¬ 
lope, Due to the high volume of letters , jerry 
cannot guarantee a personal reply. You can also 
contact him on the Internet or BIX at jerryp 
@bix.com. 
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BUYER’S 

GUIDE 


Essential Products 
and Services for 
Technology Experts 


Mail Order 

Top mail-order vendors offer the 
latest hardware and software products at 
the best prices. Page 180 


Hardware/Software 

Showcase 

Your full-color guide to in-demand 
hardware and software products, catego¬ 
rized for quick access. Page 199 


Buyer’s Mart 

The BYTE classified directory of 
computer products and services, 
by subject so you can easily locate 
the right product. Page 208 
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SMS SOrvar CD. 

Sionlg-caantltcense .... 
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OttMOd WinFAX PRO V7.0 WIN9S... 7U5 
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make NetWare V4.1 the industry's most secure network 
operating system, and, with NetWare Directory Services' - , 
enable it to provide the platform for true distributed 
computing. 


5-user CD.. 

10-user CO. 

25-user CO... 

50-user CO 
For information cn 
additive iicenmnfl 


CDW 49472 
CDW 49482 
CDW 49483 
CDW 49484 


WHY 
PAY 
RETAIL? 

CDVTM 

for Lessor 


Ascentia P50 

♦ 133MH2 Intel Pont him 1 
processor ♦ SMB RAM standard* 
expandable to 40MB ♦ 800MB or 
1.2GB removable hard drive 

♦ n,3" TFT lictive-matrix SVGA color 
display ♦ Interchangeable 4X 
CD-ROM ♦ 3-year limited warranty 
w/48-Hour Rapid Repair for 1st year 

$4221“ 
$4799“ 


P50 CTS11 800MB hard drive 


P50 CTStl 1 2GB hard drive 


CDW 65840 


CDW 65841 


fodaV. 


Thr Intel L<*X<> and Pentium* 

are Registered Trademarks of Intel Corporation 
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MEMORY UPGRADES 


i# 95 CDW Computer Centers, Inc. 

lyte 1756 9^96 


Circle 180 on Inquiry Card. 


CDW sells for less and services you better!™ 

800 " 959 - 4239 ( 4 cdw) 

Visit our web site! www.cdw.com 


PC300 Series Eteaktope 


oil fill a Iftse 

'DW® catalog 


NEC 


MICROCOM 


© 


14.4 MWnid ftAlX____ JM* 

144 Mini ta*nr ..... . TIN 

V.34 £».&interna! w/tax__ _ 141.15 

V.34 28.8 Mini-Inner mftu___ li*-M 

PUREDATA 

fUQO 144 Momat__ fit If 

n 500 US rreemal . MU» 


iiy»0oolmcKCAUJCOWm^Ma>iJvtmliiwt^ 
ol Swwfc reaVwfeBsr Mmmoy products 

w 


PC700 W1W 
PC700BI1I3 
PC700&/1M 


i PLflV 

(Snappy 

lrhe best way to gef 
Ipictures into your PC 

iGrab sensational PC a tills from any 
lcamcardcr h VCR or TV. Just plug Play’s 
I Snappy into your PC's printer port, 
■then connect to any video source with 
■the included cable. With the press of 
la button, Snappy captures images in 
116,8 million colors at revolutions up 
I to 1500 x 1125. From desktop 
I publishing to orating PC il¬ 
ia! bums, Snappy makes your PC more 
I powerful, more visual and more fun! 


SI 95 


98 


COW 58450 


TOSHIBA 


WHY 
SETTLE 
FOR LESS? 

CDW 

SERVICES YOU 
BETTER" 


matron 

Mystique 

Thm complete 3D < 


♦ 64-bit PCI graphics 
accelerator ♦ 2IVTB of 
powerful, single-ported 
SGRAM memory, 
upgradeable to 4MB 

♦ Lightning-fast 3D 
tax Lure-mapped games 

♦ High-quality video 
playback * Fast and 
stable Windows 

♦ Blazing DOS 
performance 


$183 


u 


CDW 71174 


20,000 PRODUCTS. IF YOU DON'T 


TB1yf 


SPORTSTER MODEMS 

H4 internal Matas..... JMt 

14 4 HlomalwVlBK.... . 11 Mt 

V 34 8 internal WIT8JC... 14*41 

V.S4 28.9. asternal vrflitu . T«.» 

V.34 20.0 internal veto . . TM.lfl 

Volwi V.34 2B.e external iMrtax___ 1W4D- 

WpininLhim V 34 28.8 ntarral w-lax . 114.95 

COURIER MODEMS 

V.34 28 a ininmol Wte*..... 131,HI 

V 34 20.0 external «rf*x .. J15.I1 

i medem ISDN V.34 ittitirksdwi imain*l.„. 4tl.(t 

< rrarf.ni ISDN V44 liinnrfpm <ixlflrr.nl .. , .. .. MU 

ZOOM 

V.04 Faxmodem rtwnil, . IttJl 

V.34 ZB.8 rixntadem asternal_______ 1*143 

V.32BI. 14.4 Vakn Spoahnrphnne lnl0m.il .... .114,** 

V.04 Votr-e SpeaKerp*ionpa witamai. IffJ* 


COMPUTER DISCOUNT WAREHOUSE 


























































































































































































With the backpack quad speed 
CD-ROM drive, you f re one cable 
connection away from a world of 
multimedia business advantages: 
Plug it into your PC parallel port 
to access a universe of CD-ROM 
titles. Take it with you for portable 
data retrieval. Or share it with 
other PCs, 



MicroSolufions 


No compatibility problems with 
virtually any IBM-compatible PC—- 
Windows, DOS or OS/2. No 
taking your PC apart to install this 
quad-speed drive. Just plug it into 
your PC printer port—plug your 
printer into the backpack. A simple 
solution from the backpack family 
of tape, diskette and hard drives. 


Family PC Rating_ kk k k 


_ Call Toll Free-800.295.1214 _ 

NOW AVAILABLE WITH 16-BIT BUILT-IN SOUND OPTION! 


132 W. Lincoln Hwy. DeKdb, Illinois 60115* Telephone 815.756.341 1 • FAX 815.756.2928 

Circle 21 5 on Inquiry Card (RESELLERS: 216), 














Switch to any Server 
by Name from an 
On-Screen Display! 





director 


2 ' 

3 Account'*^ ^ 

4 Serve* 

5 ShopF r ° 0f 

fi Print Serve* 

7 Finale 

8 En^neerinK 


8 

H 

IjS- 

b 







Now, switching computers with your 
AutoBoot keyboard/video/mouse 
switch is even easier. Just call up the 
Director menu, choose a computer and 
you're done! No buttons to push or 
codes to remember. Since you name 
your computers whatever you like, 
picking one from the menu is a snap. 
Keep your current computer name on 
screen at all times, or for just a few 
seconds after switching. 



Best of all, the Director works with any 
platform, operating system or software you use. 
All you need is a Commander product with 
keyboard control capability. And, because it's an 
add-on product to your existing Commander, 
there's no software to install. 

With the Director, making the 
switch to Cybex is easier 
than ever! 

Cybex Computer Products Corporation 
4912 Research Drive • Huntsville, AL 35805 USA 
1-800 932-9239 * FAX (205) 430-4030 
http://www.cybex.com 



PC is a registered trademark of International Business Machines Corp. Macintosh is a registered trademark of Apple Computer,!nc. Sun is a 
trademark of Sun Microsystems. Cybex, Commander, AutoBoot and 4xP are trademarks of Cybex Computer Products Corporation* 

Dealer Program Available Made in USA 


Circle 1 81 on Inquiry Card (RESELLERS: 182). 











WmUttBv 


"If you need performance, 
this is where to find it." 


Communications Week, April 22, 1996 



PCI, EISA and ISA 

Upgradable to hardware RAID and caching 
Bus-mastering with on-board processor 
Support for all major operating systems 
New: Ultra SCSI models now available 


Everyone wants the best performance, and now Communications Week tells you exactLy where 
to find it: SmartCache IV SCSI adapters from DPT. The April 22, 1996 review of three SCSI adapters 
went on to say, "These SmartCache IV adapters were some of the fastest we've ever tested", 
in fact testing at 20-50% faster than competitors from Adaptec and BusLogic. 

So, if you want performance (and great pricing) here's where you can find it: call us 
for more information about SmartCache IV SCSI adapters and modules. See for yourself 
why we say: SmartCache, Smart Choice! 


T 

1-800-860-4589 

IIDPT 

Distributed Processing Technology 


B96G9 



140 Candace Drive, Maitland, FL 32751 * Tel: 407-830-5522 • Fax: 407-260-6690 * sales@dpt.com * http://www.dpt.com 

Circle 1 85 on Inquiry Card, 
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DATA TECHNOLOGY 
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VIDEO BOARDS 
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12.7MM 



When you need a low-height drive, look to the slim 12.7mm and 19mm drives from Hitachi— 
perfect for notebooks and other portable PCs. 

O NOTBBOOX'KIADT 2.5” drive is only 12.7mm high [DK223A-811 
O DRAMATICALLY low power consumption maximizes notebook battery life 
O TEANSflB* ft A TI —up to 1 6.6MB/sec 
O CAPACITIES—1.8GB, 1.3GB, 1.08GB, and 810MB 


A V A I l AtBKL^T'O DAY 


The ATA-2 line of hard drives from Hitachi comes in both slimline and full-height profiles. All 
drives feature fast average seek times of 12ms and high reliability of 300,000 hours MTBF. 


C © H 3 A N stocks the 2.5” Hitachi drives as well as a full line of other disk, tape and 
optical storage products. For more information, call Consan today toll-free at: 


HITACHI 



O 1996 CONSAN. INC. 


















he AIIMicro CNE Self-Study Course™ is the first 100% 
Computer Based Training (CBT) program to fully pre¬ 
pare you for Novell’s CNE exams. Its innovative design 
ovides fast, effective and convenient training to anyone wishing 
become a Certified NetWare Engineer, even when hampered by 
busy schedule. Our CNE CBT allows you to learn and practice 
'erything you’ll need for full NetWare certification. 

►All on one CD 

Interactive NetWare simulation for hands-on exercises 
Study at your own pace 
Hundreds of practice questions 
Priced below competitive products 
Everything you need to prepare for 
Novell’s test! 

ffective! 

Through the use of interactive exercis- 
, you’ll be able to gain practical hands- 
i knowledge under simulated situations 
ithout the need for a working network. 

AIIMicro’s CNE CBT ensures that when 
tu complete your training you’ll be fully 
epared to pass your CNE exams, and 
sst of all, you’ll be ready and confident 
go into the workplace and perform 
tal CNE functions. 

onvenient! 

Our CNE CBT program offers you flexibility and portability 
imatched by traditional training methods. You will study when 
id where it’s convenient, at your own pace using a step-by-step 
rmat for either NetWare 3.1 x or 4.11 


Affordable! 

The AIIMicro CNE Self-Study Course is priced far below other 
competitive training packages, so you can now get top quality 
training at a price you can easily afford. 


MICRO HOUSE 


Self-Study Course 


n 


£ 


M 


> 


5S& 


Added Bonus! 

The AIIMicro CNE Self-Study Course even 
comes with the required Micro House 
Technical Library™. You’ll have at your 
fingertips the latest specifications, diagrams, 
hardware settings, component locations, 

configurations, and other hardware technical 
information, all on CD-ROM. Familiarity with the 
Technical Library is required for full certification. 

Don’t put your career on hold 
any longer! Get the AIIMicro 
CNE Self-Study Course and 
get certified...FAST! 

COURSE MODULES INCLUDE: 




•Administration v3.1x 

• Advanced Administration v3.1x 

• 3.lx Installation & Configuration (#802) 

• Service & Support for NetWare (#801) 


TCP/IPTransport for NetWare 
Networking Technologies 
NetWare 3.1 x to 4.1 Update 
'NetWare 4.1 course also available 


NOTE: As of 6/30/96 current CNE's will lose 
their certification unless they pass Novell’s 
new 3.1x-4.1 update test. We have the course! 

CALL TODAY!! 


r more information about our limited time discount pricing CALL: 1 - 800 - 653-4933 

INTERNATIONAL: (813) 539-7283 • FAX (813) 531-0200 


ALLMICRO, INC 


18820 U.S. HWY. 19N., #215, CLEARWATER. FL 34624 


BM 


Circle 192 on Inquiry Card. 











Reliable and Affordable 
Ethernet Networking Products! 

EtherPRO Series 

10&ASE-T/BNC Adapter Card features Plug TV Play i/0, interrupt and PROM 
address, NE200Q/IEEE802,3 compliant with LED indicators for activity and link 
detection. Supports NOVELL, Microsoft. Artisoft, FTP and PC/NFS. Compatible 
with all Bus systems, 10Mbps transfer and is FCC certified. 

Configuration options: 

- Plug 'N Flay Design -I/O 30Qh.320h.340h & 36Qh 
-Interrupt 2.3,4.5.10,12,15 ■«/ 

AE-200JL-N 10BaseT/BNC Adap. '39 

PCI IQBaseT 10/100 Adap, 99 _ fcll 
16 Port 10BaseT Hub 227 


$ 


16-Port 10BA 
Concentrator 


■ Reliable 

■ Compact 

■ CosJ ^eff e c tive! 


AEF-35QTX 

UTP16/L 

UTPSSL 

UTP4/L 


ADDTROrJ 



Offers Sixteen lOBaseTports with 



RJ45 connectors , One BNC and One AUf port for cascading 
hubs or connection to existing backbone, has 21 LED 
indicators for confirming status and operations. IEEESQ2.3 
compliant . 


BEN220 BOC AHU B-16 PL US 10Base-T Concentrator 747 


8 Port lOBaseT Hub 
4 Port 10BaseT Hub 


96 

79 


BEN21G BOGAHUB-8 (Eight Port} lOBaseT Concentrator 99 


*Ask about our 700Mbps Adapters & Hubs! 


Modems 


ZOOM 


V.34I ZOOM 28.8Kbps 
Internal Send/ 
Receive Fa)j 


Modem 


129 


.Modes 


SPORT-28.8E 

US ROBOTICS 
28.8Kbps 


External 


189 




Texas Locations 


800 - 531-5369 

San Antonio, TX 
T134Z FH 35 North 
I21B| G3J-32DD * m: |21D] Sa?-3ZB4 
San Antonio. TX 
10737 Gulfdafe 
PI B29-Q5QJ ■ MX: [2M| 341-2400 
Austin, TX 
T0705 Metric Bfvd. 
|51Z| 932 0131 - m [912) 9331329 
□alias, TX 
15207 Midway Rd 
1214) 399-9932 - FIX: 1214] 3319192 
Corpus Chrtsti, Tx 
2650 S.RIJD. 

1517] 914-9992 - FAX: [5121BH-B12 


Category 5 
fUTP) Unshielded 
Twisted Pair 

VDC5-4 

Level 5, 4 Pair, Unshielded 
CL-2 PVC 

1 -99' 100-999' 1000' 

$0.15 SO. 10 $90 

VDC5-4P 

Level 5, 4 Pair, Plenum 

1-99 - 100-999' 1000' 

$0.45 $0.30 $257 

MPS S 

Modular Plug. S pin for 24 
AWG Solid Wire 

1-99 100-999 1000+ 

$0.88 $0.30 $0.25 




z PENTIUM MOTHERBOARD 


♦VFREMIO- 

+0^ ■ cowunw 


MBPEN-100 
MS PEN-166 
MBDX4P100A 


Supports Intel Pentiurn processors 75 to 166MHz. Offers SiS chipset, AMI 
Plug l n Play Flash BIOS, clock generator for fast speed changes and meets 
EPA Energy Star Standards. 

■256kB cache upgradeable Id 1Mb 

Fcur 72 pm Srt.lM sockets support EDO with up to 128Mb. 

Buill-ln Coni roller support fl IDE drives (up lo 16.6MBps Ss-ansler} 

Fealures 4 PC! Master & 4 ISA Slots 
Integrated I/O features EPP/ECP bi-directional parallel port. 

Two 16550 UAHT Serial ports wilh 16 pyre FIFO, LBA IDE drive 
Support over 526Mb 

PREMIO Pentium Motherboard 100MHz CPU 
PREMIO Pentium Motherboard 166MHz CPU 




486 DX4 "Green'.PCI Mainbaard with 120MHz AMD CPU 


Pentium’ 

‘299 

219 

169 


Reliable, Efficient Tape Storage Allows You 
Portable Security & Peace of Mindly 
(OMEGA “ZIP" 100MB Drive 


Allows you quick storage on the go! Great for software applications, 
presentations, financials, spreadsheets and mors. Features 
1.25Mbps Data Transfer with 29ms access time , ZfPToot 
Software allowing you to organize , track and locate files 
fast and effectively, Weighs less than a pound and fits in 
palm or tote. Compatible with DOS, Windows or Mac7. 



ZIP-1 OOP 

ZIP-1Q0S 

ZIP-C3 

ZIPC10 

2IP100CF 


IOMEGA ZIP 100Mb Parallel Port for PC/Notebooks 
IOMEGA ZIP 100Mb SCSI Pori for PC • 

100Mb ZIP PC Cartridges (Three) 

100Mb ZIP PC Cartridges (Ten) 

SONY 100Mb Capacity Cartridge Iomega, 



IEEE 1284 Enhanced Parallel (EPP) Printer Cables 

Bi-Directional Primer Cobles Each 

PPC1 284-6 DB25 Male to Centronics 36 P Male f 6 ft) $1 2.95 

PP01284-1 0 DB25 Male lo Centronics 36P Male (10 ft} 15.95 

Cable Assemblies (Premium FuiFy Shielded) 


Part# 
5MM-6 
PPC301-6 
25MM-6 
25W1F-6 
HD15MM-6 
KEC-6 
PS2KEC-6 
MEC-6 
PS2MEC-6 
ATM-6 


Desert pi ion 

5-Pin Dm M-M h 6 ft. 

Printer Cable DB25-36 Pin Centronics, Sit, 
DB25, 25 Line Cable Male to Mate. 6 ft. 
DB25, 25 Line Cable Male to Female, 6 ft. 
15 Pin High Density, Male to Male. 6 ft. 

AT Keyboard Extension Cable, 6 It. 

PS2 Keyboard Extension Cable, 6 ft. 

AT Monitor Extension Cable, (9M-9F) 6 ft. 
PS2 Monitor Eirtension Cable, 6 ft. 

AT to Modem, 6 ft. (95-25P) 


Each 

$2.99 

2.99 

3.99 

3.99 

4.99 

2.99 

3.39 

2.99 

3.39 
2.99 


10 + 

$2,54 

2.54 
3.51 
3.51 
4.24 

2.54 
2.99 
2,54 
2.99 
2.60 


Check Out 
Our Home 
Page 
http:// 

www^texxom 


PPC301-6 



- 531-5369 


Hours 8am-6:3bpm M-F ■ 9-5pm 

CDBPDIflTE, INSIirgTIDHM S CBV1HNMIKI PIS WEIEOMI HI 3D [RMS AVAI1A31E UPON APPROVAL 


MITSUMI 

6XCDROM Drive 


900Kbps data transfer 
128K Built-in Buffer 
memory 

- Compatible with 16-bit 
enhanced IDE/ATAPf 
interface 

* Motorized front disc 
1oading.'aifto eject 

- MPC2 compliant 

*99 


FX-600 

creativ: 


CD 4X Kit with 16-Bil 
Sound Card 


STEREO-CDV * 269 




TRIPP LITE 


UPS Battery 
Backup 
System 

BCPERS2B0 

280'VA/175W Personal UPS 
(2 Outlets) 191 

OMNIPRO450 450 Watts/ 
280VA, 4 Outlets 203 

SUPER? 7 Outlet, 

18,000 amp Spike. Diag. 
LEDs. T Cord 19 

TERM-6 Super Surge 
Alert, 6 Outlet, 36,000 
amp Spike 32 

"TOUCHMASTEFr 


420VA, 295Watt system 
supporting all desktop PCs, 2 
FU11 Jacks, EMl/RFI Noise 
fifiering, 3 Outlets, 6 ft. Cord 
TM-420 $219 


ATEN 

Metwork Server Switch 



TERMS For C C.C orders add 115 per package. Minium S25. Cast: nr Cashiers Check only. Far orders under add (3 Ivarsiing marge All 
'Shipping is TOO San Aitionm ‘pihf and vtll be added lo yaar invoice reras NMldenSis add 7-2'A% sauj* las ah relmns require RMA* ann 
miiKt t>F returned Jn original condign A 151* resisting *,11 be 33SS3SW fln pfSJCUCt ftfturNd in I»n+«BleaW8 HffldWoP Pr*tes subject ip 
change imtukrt nollce. We are net lesaDniibl* Idr ^graphical erers 


MASTER ViEW allows one 
consofe lo access six servers 
(CPUs). Supports VGA to Mullli- 


sync, has built-in butter, Daisy 
Chainabfe, AuloScan or Manual 
selection (3-40 sec. scan}, Parted 
for computer room access lo 
fileservers, trouble shooting, 
testing, 

€3-106 AT, 1 to 6 *279 

CS-104 AT/PS2, 1 to 4 269 

CS-102 AT, t to 2 219 

CS-T22 PS2, 1 lo 2 219 

VIDEO SEPARATOR - Video 
Signal is enhanced tor distance 
up to 21 & ft. (Daisy Chain able] 
VS-102 2 to 1 f S5 

VS-104 4 to 1 119 

VS-108 B to 1 179 






Circle 179 on Inquiry Card. 
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EMORY UPGRADES 


Fin 


DISCOUNT PRICES 
HUGE SELECTION 
OVERNIGHT DEUVERY 


FREE SUPPORT FOR FSI CUSTOMERS 
SATISFACTION GUARANTEED 
NO SURCHARGE ON CREDIT CARDS 


CORPORATE PC'S WELCOME 
GOVERNMENT & 
EDUCATIONAL PRICING 


Iwoys your best buy on the widest selection of memory upgrades! 


CALL NOW 
FOR YOUR 


CATALOG! 





DESKTOP COMPUTER MEMORY 


im 

I1H 

tw 




COMPAQ. 

mo 423 433, o31 650 6*0. KMC B00F BOOS BJ »» $66 
l-ioK Mr 4/3k Ml 4/30 MT 4/46 4/2J. 4, 33.4/30, 4/66, 4/J3 K 
4,' ICO i.'Zh 4/30 49h 4A6 te 10* 103. 

14144400! $69 m 141444001 IIH 

1*33000! 3719 Mvi 149147,001 3449 

§te»«j5ia SXi. 534 5> 328 733 714 7« 774 let 930 934 «54 
14732300) 344 8441 147333001 W 

| IAM8 14752400) 51*9 J2M8 147525001 1«9 

171(31700)_ _ !M 

972 974, 971 «82 993. 532* 3321 3336. »5J6 *546 
13548 9364.fnrinM41C0.466 513CMI.373MI 5WW.5IOO. 
n 133 5130.5100. 575 590 *1oUaa4M. 5100k 51304 575. 
[MM* 6110. Owte«4IOG 450 466, 37JMI J90MI 5100 5120 
pi33. 575. S«0 

172712001 *49 1*4 1/2713001 199 

I 16441 172714001 $199 32M1 172/1300) 1419 

1'WVd.o 171017001 $49 

| 136* CaW 223337001 $49 

t*«w> 7212 7222.7232. 7234. .7240 

736540001 336512001 
236540002 236313001 
| J2MI $J» 3409 SMI 

I *4 Video 236709001 

|’ ■ioi? 9232,9234.9240 9250 9642 9660 

334547001 999 I6M$ 23456600! 

I 32M i/o $399 6444$ V« $«99 

J IMftV «$k 2)3922<OI $49 

■fmlHM 5133 2000/940130 2000/Ml 3)66 3000/440100 
■$40/1200.5120 1200. 513) 1200/2000. 5150 1300/2000.5166 
^200 Oulpo 5133 2000/441 5150 2000M. 5166 2000/94. 5100 
0/1200. 3120 1200. $133 1200/2000 5166 1)00/2000. 575 W0 
44$ 24)011001 $119 I6M 24)0170)1 $H9 

I 33948 3430134301 UW 64*4 24)014001 $799 

1 1441 Vte 171017001 _ m 

«1Mm 323335001- MU 

««dw 22)3)6001 C644 

tt 560. 3/66M 3/6044 

I 16448 14996900! $199 93MB 14991)001 $499 

I 64*48 149913 001 $799 12844$ 149014001 51*99 

J 1*4 VWte 1)9167001 $49 

|tM<nU 430. 466.360 366 3100 3120 31)3 373.390 

140118001 $119 16448 14818900) 1239 

| 32448 14819000* 1469 64M8 148191001 $799 

1)916700! $49 

|M<n 116130 1030/CK 2100/90 tt 6300 3100/90 
l 1644$ 210948001 CAU 32M8 2284I700’ C4U 

228418001 CAU 

I 2MB 164m 223335001 ... . .081 

I SMBVIdw 223354001 CAU 

■D«*pa 1(4100 433i 450 464 

141684001 149 8448 141683001 1129 

8m 139167001 $49 

| 256K Corf* 19435100‘ 194358002 $49 

» 3/25. 3/3V 3I6/25M. 106/)3M. 4/254 4/351 4/64. 

|4$6/53M 486/KM 416/66*4, 416i/l6M 4$6i/2544, 486i,‘3]M 

11869000* $49 «Mt I28$'7CUI 1129 

lnaiUM 1412)6001 _ m 

1)9167001 $99 


DCLL 


AST 


fMi Onita* 486 Mate 

4*9 J103507 $49 I e*9 5103623 $H9 

fe-afdj. IE, Oyriflt. Omw 1175 0>uBt. Mf 486 & fnlorac. 
**V1 Madrii 

4*9 210)325 _ $89 IM1 3106013 $99 

■6M8 5103327 5*99 33*9 */a $899 

(nfcmmct Mi Orirfln 4nn Ht Op^i 0GI. (Wdp 
7/S/BMadrik 

1*9 3103)55_ $139 I4NI 3103)36_ 1309 

5298 1103)17_ $489 64*9 •/■ 1799 


$M6 1102468 $1)9 16*48 3102469 $1S9 

32M8 31026)0 $4S9 

Dm«w m $ OMfw. njm/m Sm nm* 

9>4t 3102647 $1)9 *6*41 )tOU74 $U9 

32M8 3103)75 $999 64*48 )10336$ $799 

ttC* Mil 17$MT4 *mU> 

444$ HKJIUlAA $68 16*48 «fC74**4| JJJ9 

49$ (WOMMAA. $49 SMB f$f04*M*l_ 199 


VMMfm 6384/6472/6412/6414/6492/64*4/6381 Silted, 

4*48 9303131 $69 $Ml 9200130 $119 

•6*48 9)00160 $219 11*48 9)00320 $469 

*VWa-63$4 *V* OnkN.'lMW.V*^ 

4448 96*9240 $69 16*48 9s*9J4l $229 

fS/WbM 6382/6384/6317 *VI 
*6m*/CmJ*i*!Em*6l'tm>vVf8b»/WiMi44odM 
4MB 6430*2$ $69 $*48 64301)0 1119 

164*1 9207204 $JJ9 

fC TOO Mod* 750/6187 Mode 7)0/6177 

1*46 920731$_ CAU >644 92G7J20 CAU 

32*4 92G7522 CAU 64V8 92G7324 CAU 

*C 700 Mod* 7M/6MS/6S86 ted 730/6875/6876 
4MI 7JGV31 $69 IM8 64501)0 $119 

I6*« 92G7204 5W 326* 92G7205 $469 

*5/2 25/216 30/286. 3554/15 4051 502. S5SX/IS 6S5I/IS 70 
10 90U95X* 

2441 50*5360.6450604. 6450608 6450179 $69 

4*4 34*2913. $7(9977 6451060 $79 

844$ 64501)9 $1)8 

tementernb, *$/)$.*«• 

*16*48-/4446 4450609 13M 

2 14*48-/2*48 34(3077 5309 


OOMPU1 

WtCiMSteteM. 

$1)9 I (Mi 303008002 SHt 

$119 64*4 503008004 $979 

Mbmb. Vi GMate, *mi 4/», V33* 4/30t 4/66d MR 
4/33 4/66d */60, 52 4/3). SE 4/666 5£ */60 
IMB 50*159002 1169 164*8 501159003 1309 

324*1 501159004 $399 64*48 501159005 $749 

Imm 1***2ICR$ICR *nMl4llUl4*M 9 ,'ltaU, 

4M8 500947003 $49 $M$ 5009)7003 $99 

I6M) 5009)7004 $199 12*48 500987005 $399 

knc 4/J3 atpa* V25, htmm. K. Timm. » 
tear fete Maddb 

*Mt 500710004 $79 1*48 500780001 $189 


*f»M|<lMdriiJ$ (C30C*tariri)30/)M 

4448 93G75J9_ $49 )**$ 92G7541 

I6M) 92G7543. $199 32«46 9J&7545 

14496m 93G7443 

2561 Cart. 92G725I 


m 


HEWLETT 

PACKARD 


*rc> 4*cp m » S^n 6 W ir-i Sn-t Madrii 
4*4 a/a $49 1*4 i/a $89 

•6*4 n/a_ $199 3244 i/o 1)99 

(Cl M4 smm 5*n** tew Stttcn 5n« t Km WC Sum Mote 

4MB a/a _ $69 1MB ,/o_ im 

■6*4 1159 3744 ./• $489 

vj* Packard Bell. 

brnlM Saw. (no 5*>«i 6 iipr*5 Sant) Maddi 

4*4 */o $49 8*4 r/a m 

16*4 «/•_ Ilf* 32*4 */o_ U*9 


4K9MUC $199 32MI te*C9k*U0 

« |B — # — 16*4 926766 $2)9 17MI D37H* 

l\lr~t tea aVSM]/XM2/M2.'N2/VU/Vt M 6 —6. (C t hrt 

U4 02480* $89 1*4 02681* 

$4)9 

LASER PRINTER 

am e iiahv 

(i I/7 M \) 2(XX) I 

■uttariA 

_ J0* 

Ih'afa./htdiiAtaiiini *• 

IWMu.Altey«$6ModW 

4*4 I5$CB2232«» 169 16*4 ISM8227200I3 $1)9 

$m 

MEMORY 


*5 Sum 1 («»*) *C *5 S*-i MacWi 

S69 144 "/* 

16*4 V* $1)9 32*4 f/« 


4*4 084104003 $49 1*4 084104004 899 

16*4 084104005 $189 32*4 084104006 $399 


ra 4M OA/y/U/l/N/M/H/TW/yi M 

031564 $69 8*4 021524. 

026764 $159 


STANDARD SIMMS 


30-PI 

IN 

72- 

PIN 

72-PIN 

EDO 

1 x 3*70ns 


Non-parity 

Parity 





$ 17 

1 x 32-70 


! x 36-70 


1 x 32-60 


IW1RB]_ 

(4M|) 

s 45 

(<MI) 

s 59 

(4M1| 

s 69 

1 x 9'70 ik 

s 24 

2x32-70 


2 x 36-70 


2 x 32-60 


11MB).-. 

(SJtf)_ 

*90 

(8M|)_ 

5 112 

(8MB)_ 

*129 

4 x 3*70ns 

s 57 

4x32-70 

s 199 

4 x 36-70 


4 x 32-60 


. 

(16MB). 

(16MB). 

s 229 

(16MI)- 

759 

4 x 9-70i» 

72 

8 x 32-70 


8 x 36-70 


8 x 32-60 


UMB).. 

132MB)_ 

799 

(32MB)_ 

s 469 

(32MB)_ 

5 489 

ALWAYS 

CALL FSI 



YC 


First Source 
International Always 
Includes Installation 
Instructions! 



YOU BUT! 


1*4 C20244 ..._ 

H*MmM54 

1*4 C3939A $80 2*4 GI47* 

4*4 01414_ 899 844 */«_ 
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1199 
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it law* 5. 5N 5M. $S< 55641. S-SMCw. 

3*4 Ut)l* $50 4M4 031)74 

1*4 031)3* 899 I6MI */■. 

CW4*OU00 

1*4 *0014201_—— 


*/• 


OlMmOUOOE 


lilt 

$188 




LAPTOP & NOTEBOOK MEMORY 


AST 


Apple Computer 


■ Alcaic (0CN & $ ION MMrii 

501488001 ...888 1*4 501481003 

| 16*4$ 5014)8003 _ 

l« 90CN 4 9I0N itodrii 

501)92001 599 1*4 501392003 

J >6*4$ 501392009_ 

■ *«.*. 95CNM»<U, 

1 1*4 501728003 5199 I6M8 501721005 

In (Moduli 

I IM0 501984001 JI99 6*4 501965001 

I 12*4$ 5019(6001 

I 1*4 501013001 CAU 16*4 50101X003 

I 1/V(. 30(01300] 


*a-v6oc* 520 i540MDd.il 
5*4 MI9I11/A 1179 16*4 «/• 

W6oo* 5)00 Mad* 

1*4 M3750U/A $149 16*4 Vo 

3 AMI V. 1J]9 32*4 V« 


COMPAQ. 


190597-001 1198 


Ce-Ma Atm M»aVi 
AMI 190532001 $99 I 

16*4 190398001 

Cctaa 4/25, 4/75CX. 4/»c Msddi 
4U$ 146570001 $115 1*4 146321091 

14*4 11465)1001_ 

|C:alro 400 410, 420. 430 Atari* 

4M8 147653001 ..$109 8*4 147655001 

14*4 147657001 

[Ccecctti 4/25.4/33 Atari* 

144750001 $113 $M» >44790002 

J 14*4 144790003 _ 

■ lit (Ik 466 Moddi 

199013001 $115 lU 199015091 

I 14*4 199017001 

|Qm AmIix 5000 MaJ.li 

313515001 $W9 16*4 213315002 

| 33*4 21)515003 $129 64*4 2115’5O04 


4M8 3103385 589 <6*4 )I03386 

iMArit 4UV«. 450 k/ik> 475kc. U 4100/475 Mcdw 

4*4 31034)6_ $199 1*4 Va_ 

14*4 310)617_ 

IMAri. V 450/473/4100. « W Mcridt 
4*4 3103421 $19 1*4 310)435 

1444 119X22_ 


im 

53)9 


CALL FSI WITH THE 
NAME OF YOUR PC! 

Oui upgrade e*p*r* hawi detailed coohguraiion 
information or, lf*ou$ands cl carapUer* and praters, 
fran the otleO to the latest models! 

WE PROVIDE TOO WITH: 

\/ Your system memory features 
{RAM. cache & video] 

\/ How rnxh rremoty you reolly need 
\/ Memory products oofobl* for your system 
\/ Mott cost effocnve upgrade pah far your system 
\/ Your systems minimum & maximum 
memory capabilities 


i-Jt! 


WadlSOttaBM 
4*4 794 >000 


07GI828 


A-A*»4 Mi. feoc/a/ae/t/n xto, 75 $ *+* mm 

4*4 MG36$9 m m 140869} 

16*4 1605693 8819 32*4 */• 

Wad 365 C/CS/CD/OO 6 365 E/H> ttaritk 
4*4 92G7287 199 1644 92C7291 

Wod 165 V® 6560Madrii 
1*4 92G7140 tm 16*4 »2G7)4I 

ANbted 500 6 510 

4*4 11*909$ 81)9 IMS 11*9099 

16*4 81*9113_ 


Texas 

Instruments 


HNoft 486 Madrii 

4*4 FlfCTTMM _ $89 1*4 (11(77*441 _ $179 

16*4 (9K77MAC__ .8X9 

KdMm Ukm 486 8 Ukre * *wni-M eddi 
4*4 HtCnUAA )|9 (Ml HfCteMAI »T79 

16*4 W*C7*t44C .. Ot9 

*<NmV((w*wiMmW» 

1*4 HK79MAA $109 16*4 HfCPSAAAi $479 


WINBOOK 


4*4 979J3J7 

Cwtw 450 $ 455 M4ri« 

4*4 96039120001 


■ 5(04515*444 
I 99357630CCI CAU 


_ am 

m 96057630002 CAU 


Evmo 550 355.560 570 Mod* 

«4 96098100001 1101 8*4 9604641000 SJ69 

1644 9609111OOCI $666 

InnriMue MOO 5010 5000.5100.3110 5200. 5270 5300 Modrii 
m 97988160001 1259 1644 97981(60002 $489 


4*4 V2G7239_ $109 6*4 920*261 

16*4 9X7363__ 

Wad 75a 755 4*6 Mote 

4*4 8701436._ 

$m| 8*0411.. 

16*4 460510* _ 

tWrifod 760C/CDA/1D tmw Mpdm 

vm nams _ 

16*4 9307316_ 

Wad 76GE/H7/K/E10 *tdw ModM 

04 93673401_ 

16*4 6367161_ 


TOSHIBA 

T1900, TI9I0, TI950 T1960, T4500. T4600 14700, T46001*8», 14900 

4Mfl (C462012U .110* 1*4 *C *42012t7. $169 

• 6M$ (CM3014U 5379 

14400 Maddt 

4*4 (04200411 109 IM$ (C742003U_ *179 

!6M8 *08430WU... 8)89 

17100,72105 17110. nils ni30 T3I55 Atari.* 

4*4 NW3026C $99 $u» MW2027J $179 

14*4 warn). ___ —8)ii 

T1Q0.1105.1400 1405, UHL 1413,1610 tea 710/72(3 Mute 
4*4 IW2031U 1199 I6M) NW2Q37J 5)29 

32*4 NW3034U t»9 

tea TOO Maddt 

1M* NW20350 1259 I6MI *9W2036U $499 

32M0 NMOORU...-.-.. .. .fN0 


NEC 


$109 

1178 


tea 5. MO. 550,7000 3200.7703 tfedri. 

4M8 0*4101701 $09 *M$ 0*4101203 1109 

14*4 0*4101703 5M« 

tea V M. * 4003. 4050 40)0 Maddt 
4M6 0*4104001 $109 iMt 0*4104003 $199 

IM4 0*4104003 $309 33*4 0*4104004 S509 


IMI 0*41047001 CAU 16*4 0*41062002 
32*4 0*41067003_ 


IF YOU CANT FIND WHAT YOU'RE LOOKING FOR CALL! 


MAIL OR FAX ORDERS TO: 

(714] 448-7750 • FAX: (714) 448-7760 
EMAJl ADOKSS safes@fiislsource.com 
First Source International 
7 Joumey * Aliso Viejo, Californio 92656 

FSI SALES HOURS 
• Friday: 6am ■ 6pm • Saturday, 7am - 4pm 
TECH. SUPPORT HOURS 
Monday • Friday • 7am • 5pm 
Technical Support: (714| 448-7770 

AO hours Pacific Standard Tune 


Call the Upgrade Experts 

ORDER NOW 

800 - 621-9866 

International Orders Call 714-4AS-775Q 
[SEE US ON THE INTERNET: www.firsLsource.com| 

Circle 186 on Inquiry Card (RESELLERS: 187). 
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FIRST SOURCE INTERNATIONAL 





















































IBM 


ThinkPad Notebooks 


Thinkpad 365 Systems 


Thinkpad 365X 

PI 00 

8/810MB, PASSIVE. 

...$2399 

Thinkpad 365X0 

PI 00 

8/81 OMB, PASSIVE, CD .. 

.. $2684 

Thinkpad 365X 

PI 00 

8/81 OMB, PASSIVE. 

...$2770 

Thinkpad 365X0 

PI 20 

8/1 GB, PASSIVE. CO .... 

... $3148 

Thinkpad 365XD 

PI 20 

8/1GB, ACTIVE CD. 

... $3467 

Thinkpad 365E 

586/100 8/54QMB, PASSIVE. 

...$1945 

Thinkpad 365E 

586/100 8/540MB, PASSIVE. CD .. 

...$2399 

Thinkpad 760 Systems 

Thinkpad 760E p/133 16/igb, active . 

...$5750 

Thinkpad 760ED 

P/133 

16/1.2GB, ACTIVE, CD... 

...$6692 

Thinkpad 760E 

P/120 

16/1.2GB, ACTIVE. 

...$4899 

Thinkpad 760E 

P/120 

8/810MB. ACTIVE. 

...$4750 

Thinkpad 7800. 

P/100 

8/81 OMB, PASSIVE. 

...SCALL 

Thinkpad 760ELD 

P/100 

8/810MB, PASSIVE, CD .. 

...SCALL 

ThinkPad 760EL 

P/120 

8/810MB, PASSIVE, CD .. 

...SCALL 

Thinkpad 760EL 

P/120 

8/1 GB, PASSIVE. CD .... 

... SCALL 

Thinkpad 760EL 

P/120 

8/1 GB. PASSIVE, CD .... 

...SCALL 


FOR ALL OESKTOPS & SERVERS PLEASE CALL 


Call ua before you buy IBM 

NOVELL 

Netware 3.12/4.1 Promotion 
5/10/25/50/100/250 USERS 

RED or WHITE BOX 


call lor best price 

it free network card with Purchase over $2500.00 # 


Visit OurWeb Site 

www.computerlane.com 


HEWLETT PACKARD 

Printers 


HP DESKJET 340.$295 

HP DESKJET 600/660C.$289/392 

HP DESKJET 850C/1600C.$495/call 

HP LASERJET 5L. 5P.$485/call 

HP LASERJET 4+/4M+.$1340/1845 

HP LASER 4V/4MV.$1840/call 

HP SCANJET 4S/4C.$call/892 

HP LASER 5SI/5SIMX.$call 

HP LASERJET 4+.$1045 

HP LASERJET 5/5M.$1265/1699 


_ COMPAQ 

Notebook Systems 

Armada Notebook Systems 


Armada 1120 PI00 8/810MB, Passive .. $stock 
Armada 1120 pi 00 8/810MB, Active ... Sstock 
Armada 4110 PI00 8/81 OMB, Passive .. Sstock 

Armada 41 iod pi 00 8/siomb, PassiveCD Sstock 
Armada 4120 P120 8/810MB, Passive .. Sstock 

Armada 4120T P120 8/siomb. Active ... Sstock 
Armada 4130 T pi 33 8/1 gb, Active . Sstock 


LTE Notebook Systems 


LTE 5150 P/75 8/810MB, Active. . Sstock 
LTE 5250 P/100 8/810MB, Active. . Sstock 
LTE 5250 P/120 16/1.3GB. Active .Sstock 

LTE 5250 P/133 18/1.3GB, Active .Sstock 


COMPUTERS 

VECTRA XU SYSTEMS 

XU 6/150 16/iGBscsi+CD+Matrox .... Sstock 
XU 6/150 1 6 2GBscsi+CD+Matrox .... Sstock 
XU 6/200 1 6 1 GBscsi+CD+Matrox .... Sstock 

XU 6 200 16 2GBsc«l+CD+Matrox .$5825 

built i n Network card, Windows NT prelo aded 

HP NETSERVER 

Netserver LC P/100/133/166 32/1gb+CD. . . Scall 

Netserver LC P/133/166 32/1gb+CD.Scall 

Netserver LH P/133/166 32mb,nodisk. Amy. . Scall 
Netserver LH P/133/166 32mb.no disk .... Scall 
Netserver LH P/133/166 64mb.4.2gb, Amy Seal! 
call for all other Netserver configuration « 

HP VECTRA 500 COMPUTERS 

515MCX 5/133 16/1.6 GB 4 «l + sound4flhone Sstock 

answertng-thMdphones 

515MCX 5/166 16/1.6 GB ♦cd+iound^honB Sstock 

answering+lteadptiofies 


Compaq Prolinea Mini TowerSystems 


Prolinea MT 5/13316/2GB+Matrox 3D. . . 52499 

Prolinea MT5/15016/2GB. $2499 

Prolinea MT5/16616/2GB. $2599 


Compaq Deskpro XL System 


DP XL 5/133 16/IGB+Malrox . $3199 

DP XL 5/133 16/2GB+Matrox . $3499 

DP XL 5/150 16/1GB+Malrox+CD .$3599 

DP XL 5/166 16/2GB+Matrox+PD Drive. $5185 

Prosignia 300 Pentium 90,i20.i50Mhz . . Sstock 
Prosignia 500 Pentium i20,i50Mhz - Sstock 


Protinat 5000 6/166 Modell . Sstock 

Proiinat 5000 6/166 ModeilA . Ssiock 

Prolinat 5000 6/200 Model2 . Sstock 

Proiinat 5000 6/200 Model2A . Sstock 


Prolinat 5000 6/166 (rackmount iviodeis) ... Sstock 
Proiinat 5000 6/200 (rackmount Models) ... Sstock 


Authorized Dealer & Service Center 
COMPAQ, IBM, TOSHIBA, HEWLETT PACKARD 


ACS 


TOSHIBA 

T2110CS 0X4/75 4/330MB.Sstock 

T2130CS 0X4/75 8/540MB.Sstock 

T2150CDS 0X4/75 464(JMB*CD*S0UN0 Sstock 
T2150CDT 0X4/75 8/54DMB*CD»S0UND Sstock 
T2150CDT 0X4/75 4/540MB4CO»SOUNO SstOCk 
T100CS P/75 8/SIOMB SstOCk 

T400CDT P/75 8/8iOMB^CO.Sstock 

T410CDT P/W 8/810MB4CD.Sstock 


T700CT P/120 8/1.3GB.Sstock 

T710CDT P/133 m3GB*C0... .Sstock 

T720CDT P/133 16/1.3GB+CD .Sstock 

NEW RELEASE 

T110CS P.noc 8/810MB . Scall 


Til OCT P/ioo 8/noMB .Scall 

T420CDS P/100 D/OIOMB+CD+SOUND Scall 

T420CDT P/100 B/1.3G8fC0+S0UND . . .Scall 

T500CDT P/20 t6/1,3GB+CO+SOUNO $ca!l 


Also carry Toshiba 
Refurbished Models 
* Call for Price & 


Notebook Specials 

Texas Instruments 

Extensa 510 P/100 8/81 Ombpauive ..$1899 

Extensa 560CDT P75 8,81 OMB .active $3099 

Extensa 570CDT P 100 8 1.2GB,activa $3384 

NEC 

Versa 2200c P/75 8/81 Omb active .$2250 

Vecra 6000h P/10016/1.08gb active . .$4250 

Modem Special 

U.S. Robotics 28.8 phone answering .$179 


U.S. Robotics 28.8 Win Modem.$135 

Motorola Bitsurfer ISDN .$259 

Video Boards 

Matrox 2.4MB Millenium 3D .$289429 

Diamond Stealth 3D 2MB .$160 

Imagine 128 SMB Pro PCI.$1285 

Imagine 128 2MB.$299 


CoM/ipwfer 

Special* 

ACS P/166 AATCD 

PCI Intel Triton Chipset 
5i2kb Pipeline cache 32MB Ram 
i.umb floppy drive 2CB IDE hard drive 
Matrox 2MB 3D 1600x1200 Video card 
8xCD Rom Drive (Toshiba) 

Sound blaster AW32 (3D sound) 

Mid Tower Case 
115 watts speakers system 
Fujitsu 101 Enhanced quite win95 keyboard 
Windows 95 (original with CD) 

DOS 6.22 (original with disks) 

Mag DX1795 SVCA Monitor 17” 

$ 2,650.00 


Networking 

3cam 3c5009 combo NIC .$119 

3cam3c509b.$105 

Lampro Ne2000 compatibie.45.$29 

NE2000 (microdyne) .$69 

3com linkbuilder hub 8/24-48 port .. .Scall 

Motherboards 

Azus Pentium M B+256 

pipeline BC.$205 

Amptron Pentium MB+256 

pipeline BC . $129 

Intel Zepa Pentium M/B+256 

pipeline BC . $199 

Intel Endeavor Pentium M/B+sound . .Scall 
Intel Aurora M/B with Orion .Scall 

Controllers 

Adaptec 2940 w/kit . $250 

Asaptec 1542 w/klt . .$250 

Adaptec 2940UW w/klt . $310 


** call for other scsi models 

Academic Software 

Microsoft Academic Partner 

Microsoft Office Professional 

for windows 95 

$165 


MS WINDOWS NT 3.51 SERVER.$345 

Ms Win NT workstation.$99 

Ms BackOffice Server ..$1074 

Ms SQL Server .$770 


call for other Microsoft Academic Prices 



190 BYTE SEPTEMBER 199G 
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Up to 4 Users can Access 
Multiple PC, Macintosh and 
Sun Computers from a 
Central Location! 


• Multiuser 

Up to 4 users have simultaneous access to any 
attached computer! 


• Multiplatform 

Supports any combination of PC, Macintosh and Sun 
computers; use any platform's peripherals to access 
any type of computer in the system. 


• Multimedia 



Every user has full multimedia 
capabilities; supports keyboard, 
mouse, video, speakers, 
microphone and 
serial port. 


COME SEE US AT 
Networld + interop in Atlanta 
Sept. 18*20 at Booth #2920 


AUTOBOOT fj 

Commander4^ 

Cybex Computer Products Corporation 
4912 Research Drive • Huntsville, AL 35805 USA 
1-800-932-9239 * FAX (205) 430-4030 
http://www.cybex.com 


PC is a registered trademark of International Business Machines Corp. Macintosh is a registered trademark of Apple Computer,Inc. Sun is a 
trademark of Sun Microsystems. The inc. 500 logo is a registered trademark of Goldbirsch Croup. Cybex, Commander, AutoBootand 4xP are 
tradema rks of Gy bex Co m pu te r Prod u ets Co rpora t ion, 

Dealer Program Available Circle 183 on Inquiry Card (RESELLERS: 1 B4). Made in USA 
















4707W 


TOAC 2 B 50 8 S 0 MB 10 MS IOC 11 '0 
WUAC 2 T 200 1 208 10 MS IDE 175 - 

WDAC 31600 1608 10 M 8 IDE 24 S 

M 3 AC 32100 2 1 GB 10 MS IDE 233. 

VXDAC 32 S 00 2 5 GB 10115 IDE 330 


ST 3 I 230 W I DO 9 MS 3 Ml SMC 

S 132 SSOW 2 1 G 8 8 MS 3 5 X 1 * 799 

ST 15230 W 4 3 GB 9 MS 3 5 *r 1042 

ST 15 t 50 W 4 3 GB BMS -V 1139 

514 IMOOW 9 OGB I IMS & 2 S - 2029 


.. V M ■ 

MC 4421 1 108 9 MS SC SI 2 

MCI 936 3 0 GB 11 MS SCSI -2 

1 ijHi MB sc:-.i 3 
MCI 991 9 1 GB 10 WS SCSI 2 1 

MC 422 TAV 2 05 GB 8 M*. < V A . 
MC 324 . 1 AV 4 JOB 8 SMS SCSIAV 
MCT 99 IAV 91 GB 10 MS SCttl-AV! 


• :• • '• • ••!• 
| MM iMM 
miOBM 1 vfj 
ST51270A 1 JOB 

• •/".<•-. (Ml 

ST3J140A 2208 

stbiobon iobbi 

ST314A1** 1.0108 
ST32O0M 2 108 
ST32T51N 2 taa 
: mBBBH 1M 

raMM 9 


MOOP12L1S 


atias scu 2 sVmis-5 ttab Bum. mi -mi 

ion 125CS.? <08 BUS F»U SCSI-2 Q48 774 
W>312WNZ'GH BMS Fill IMtfc SCSC? 6*8-774 
XP54JUU 4 :U3B BMS Eut SCSI-2 9C‘> 1094 

manw 1 wo uws i 1.1 **» scs . 


MC 422 IW 2 . 06 G 8 8 SMS U >3 5 *899 
MC 3243 W 4 3008 B SMS 35 939 

MC 1981 W B 1008 I QMS FH 1919 


:.l *»111.’ 1 >* 

; 1 PSION 


M*t 824 f'CBil 24 MU ISMS IUE 
MK 1926 TCV fl 10 M 8 13 M 5 IDE 
MK 3720 FC 1 3 GB 13 M 6 IDE 


fujItsu 


MKT 9 ? 4 FC 8 5 ? 4 MB 
MK 1920 FCV 810 MB 
MK 2770 TC t 3 QB 


lritrtui.il KrytKMn! 

Wyse 60 aiDbefi'orwn/wliie 


focus ?ooi WACovrn 


BBUSlOGIC 


PIONEER 

I-CO Dw<0«i4 4 X. SC5» Hit 


tt'L'l HJ'tllJl 


DATA TECHNOLOGY 


H HEWLETT 
PACKARD 

1534 2 0GBTAfEarrtttMAL *662 

1534 7 OGB TAPE EXTEHNAl 762 

<536 4 GB TAPE INTERNAL . 788 

1536 408 TAPF EXTFGMAI 893 

1533 4 - 8 GB TAPE INTERNA. 849 

1 S 33 4 808 TAPE EX 1 EGUAL 1149 

4 MM 90 MT OAT CART < 1/5 PK| 12-55 

■ 4 MM 170 MT OAT CART 11 r.PAKi 3 !F 170 
3 &*- 525 * OOMEHSIQN MT T 533 . 1 S 3 B. 1534 A 39 

EXABYTE 

A 420 CI 2 G 0 TAPE INTERNAl 9699 

42001 2 G 8 TAPE EXTERNAL B 50 

R 205 X 1 . 35 - 7 G 8 TAPE INI 2 EX 1 1276-1449 
05 O 5 XL 7-1408 TAPE INTlEXT 1996-2298 


Miira^ulutiuiT** 

BACKPACKS 

4 Sf’D t'AKALVLL PONI CO ROM DRIVE 8245 
OISKETTt C 1 HV 1 7 MB. 523 FXT ITS 

OMUFTTf 0 RV 1 4 MB JSfXT 175 

BCOIUIIACKI'ACKBOOMB TAPE DRIVE 155 
BACXPACX 420 MB I 4 AND OHM 469 

COLORADO 

MEMORY SYSTEMS 

1514 2 UGO TAPE INTTXT * 662-762 

1% '■ M 1 t .•■••• I ' ■ 

1533 4 IKifl TAPE INI.t XI 949 1 149 

4 MM 90 MT OAT CART ( 1/5 IHi 12-56 
4 MM 170 MT OAT CART | 1 . 5 PA*> 35-170 

3 . 5 '- 525 *G 0 MERSI 0 Nwr 15331536 . 1 S 34 A 39 


ROMISfc 


Cf rJ Tronic s so rn sesi a sso 

CENTRONICS 50 ID MAC 25 -PBl 25 

CENTRONICS 50 TO CENTRONICS 50 6 FT 25 
CENTRONICS DO 10 CENTRONICS 50 3 TI 20 
CENTRONICS TO DB-SO BO 

0 B- 50 TO 3 CSW 50 

09-50 TO 08-50 50 

8CSH TO SCSI-8.SO 

FAS! VWUI ru CENTRONICS 1 X 1 99 

64 PIN WIPE 10 NIDt 3ITEXI 99 


(£) Hayes 


lilobotics 


intel PUREDATA 


21S-922-OOSO EXPRESS International Order Line 
21S-922-4GAO EXPRESS Technical Support 
215-922-0116 EXPRESS FAX ♦ Domestic • international 
800 SSG G792 EXPRESS Order Line - TOLL EREE 
Dedicated to serving Purchasing agents worldwide 
Pre-approved Open Accounts for ail Portune 2000 


m NO SURCHARGE 


GIGABYTE GA-86ATE PENTIUM 

3 PCI Stott. ONf PC11SA Slured 3 ISA Slots. Fiwr 72 Pin SIXES Sockets fSltf 
£00 SIMMS). Triton CM**. Flow* Part Two FIFO Serial Pnu Ono TCP EPP 
PariM Port TAe UK Intorfxts /Ptt Mode 3 A P10 Mutt ti. Sunt Size to xfl 

75.^260 10V330 VO-WW-MS 150-W166-! 


M1CROP12US 


3 PCI 2 ISA sunn, I PCI ISA Slots 25fi PlMltaB Burst CiC*tM?2 Pin S 0 ( 
iuo to I2SMBI. I AM FIJW BIOS. him triton ChwseL fofegratrt PCI TOC. imwyi 
Super 10. totmtM AO VidM Cant. PC 95 Cwwiwi w Window* 95 Plug A P 

7VM 90-M5 100*40 120-miU-%6G 150-SMS W 


INNKIHI win loumiMidi fiomv Air r*i mosm«i pm om tPPUP mmii. 
Dm IM latwtwn HO Mow 11 MO Boa* 4 trltw PCI CAM Chlpul Oourd Sift 11 

75-tffO 90^350 msJ3S120-W4V3-mi50-mW-! 


Fu|frsu 


PROCESSORS PtNT.63-$ 138 PENT.83-$184 
OOPR PINT. 120 133MHx upg for P-60 P-66- $33* 
ODPR PINT. 120 123MHi upg hr P-75- $33' 

ODPR PENT. 150MHz upgrade hr P-90- $421 

ODPR PINT. 166MHx upgrade hr P-100- $55i 


2S6K X 9-70NS SIPP 
72 PIN MEMORY 


SCSI-IDI CABLES 


PIPELINE CACHE 


1kj r◄ k 
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ELECTRONIC COMPONENTS Your One Stop Component & Computer Source 


COMPUTER PRODUCTS 


Products highlighted in yellow offer 
special pricing for BYTE readers only! 
Take advantage of these outstanding 
valves by mentioning VIP 9B6 when you 
call today to place your order. 

Motherboard with 75MHz 
Pentium Processor 


■ RAM expandable to 
123MB on board 

* Four 16’bit I/O 
expansion slots (ISA) 

\ * A PCI local bus slots 

■ Supports ERA’S 
Energy Star Program 

* 256KB expandable to 



512KB or 1 MB SRAM cache memory 
(write-tbrough/wrfte-back scheme) 

* On-board peripheral ports; two on-board serial 
ports (16550 UART). parallel port with 
bi-directional lines 

* On-board Hoppy disk drive controller 

- Two on-board enhanced IDE HD drive controllers 
1 124652 / 5M Hz mother board w/ G P L $32 3, 95 

Power Leap Upgrade Adapter 

For mSXJ0WX2 to 586-100/120 

* Supports 5V A 36 mother¬ 
boards only 

-5B6-)OfXchip 
not included 

* Supports 64-biT XS6 



compatible processor with 16KB write-back cache 
■ 100 and 120MHz core speeds with 33,40 and 
50MHz bus options (BIDS written before 1995. 
will only work wilb AMD CPUs) 

• Includes manual and 3.5‘ ufililyAesi disk 
131941 Upgrade adapter for 536 C PL1.$44.95 


Jameco Network Cards 

These lull Featured cards will provide optimum 
performance for your network In accordance with 
Ethernet and IEEE 802-3, Each card comes with 
Novell’s EN2QQG software end a BNC-T adapter 
to connect and configure 
to the system, and is 
FCC Glass A approved. 

PCI-Bus Combo 
BNC/UTP/AUl 
Ethernet Card 



13Q251 PCI- bus cq m bo ca rd..$59.95 


ISA Plug-and-Play Combo 
BNC/UTP/AUI Ethernet Card 

* Supports Microsoft* plug & play standard 
130235 16-bit plug & play Ethernet card. .149,95 


Low Cost Ethernet Cards 

* Auto detection 
on S/16-bil slot 
as well as 
twisted-pair 
wlre/coaxlalcable ... 

* Ju mper, j u rnpe Ness option 130219 

* Weight 0.6 lbs, * One-year warranty 

I 130227 16-bit combo card.„.S34.95 

130243 16-bit card lor IQBascT .29,95 

130219 16-bit card for 10Base2 ...29.95 



Dynamic RAM 

SIMMs 

| Part No.Product No. Desir i plion 


Price 


53701 9400QS-70 4MB x 9 70ns....$99.95 

53719 94GOOS-0Q 4MB x 9 80ns.39,95 

41466 41256A9B-10 256KB x 9100ns..8.95 

41515 41256A9B-70 256KBx9 70ns.11.49 

41523 41256A9B-BQ 256KB x9 SOns..19,95 

41769 4210QQA9B-80 1MB X 9 80ns.28.95 


si ihbeb Surge Prolectors 

* 330V damping voltage 

* EMI/RFl noise reduction y&KZ 

* Audible alarm ■ 3-line protection 

SurgeSentry 6 Outlet 

* 11 bmate 3-stage protection 

* No limit connected 
equipment guarantee 

* 62,525 amp spike 
suppression: 660 joules 

1 133090 6-oullet, su ppress 62,525 amp... $29.95 



OataGard 7 Outlet 

■ Standard 1-stage 
protection 

■ $1000 connected 
equipment guarantee 

«13,000 amp spike suppression: 5-20 joules 
| 133 981 7-ouliet, suppress 13,000 amp.$12.95 


Drive and Computer 
Enclosures 






129S32, 129S41, 129859 129016 

SCSI Compact Series Cases 

129728 SCSI 3,5' external HD case $79.95 

129736 SCSI 5-25* external HD case.79.95 


SCSI Elegant Series far High Speed Drives 

129744 SCSI 3.5" external case......$99,95 

129752 SCSI 5.25'external case..™..99 95 


IDE CD-ROM Case 

129710 IDE CO-ROM external case. $99.95 


Multiple Drive External Subsystem 
Enclosures 

129761 5.25“ full height.......,$113.95 

129779 5.25" 4-half height bays....,179 95 

129767 5.25" 6-balE height bays.349.95 

129795 5.25' 6-hall height bays 

with two power supplies..... 549.95 


Diablo Series Enclosures 

129841 Desktop enclosure...$129.95 

129832 Mi ni-m id tower enclosure . ..129.95 


123859 Full tower enclosure.. ..... . 169,95 


Removable Racks 

129816 Removable rack tor IDE HD..$39.95 

129824 Removable rack for SCSI HD ,,39 95 


Power Supply 

129608 Redundan] hot-swag pwr. supp.-.$399.95 


Jameco 101 -Key -^ji rTI 
Enhanced Keyboard 

* AT/386/486 y |-p ^ i j.., ^ n r 
■compatibles 


LED 

Indicators for 
Num Lock, Gags, Lock and Scroll Lock 

• 12 function keys with separate cursor and 
numeric keys * 90-dav warranty 

• Size: 19.0'L x 8.0’W x i.3*H * Weight 5.0 lbs. 

78297 1Q1-key keyboard.,, ...$17.95 


Aewmiech ADAM Remote 
Control Modules 

ADAM modules are compact. 

Intelligent sensor-io- 


129517 



computer interlace 
□nits designed 
specifically for 
reliable operation 
In harsh 

environments. Encased 
in rugged industrial grade 
plastic packages, their built-in microprocessors let 
ibern independently provide signal conditioning, 
analog I/O, digital I/O, control, and data display via 
RS232/4B5 communication 
129517 ThemTOGUplatenaiog input module $199.95 

12957G Analog input module.....199.95 

129451 Analog input.module w/ loop pwr .269.95 

129468 RT D inp ut module...199.95 

129550 8-channaI analog input module.269.95 

129584 6-channel thermocouple/ 

analog input module .. 269.95 

129541 Analog output module ...199.95 

129533 Digital I/O module,,.159.95 

129605 Isolated digital Input module..149.95 

1Z947D Relay o utp ut mod ule......149.95 

129613 Goumw/timer/Trequency 

input moduh,.....269.95 

129568 RS422/485 repeater.... „.119.95 

129525 Isolated converter .119,95 


c2? Seagate 
Performance 
SCSI Hard 
Drive Solutions' 


m 


Hawk Family 

* Average seek, read/write; 9/10.5msec 

* 3-5 r low profile ■ One-year warranty 

130542 Fast SCSI-11,1.05GB.$409.95 

130551 Fast SCSI-II. 2.1GB...699,95 

130569 Fast wide SCSI-Il, 2.1GB__789.95 


Barracuda 2LP Family 

* Average seek, read/write: fl/9msec 

* 3,5 r low profile * One-year warranty 

136577 Fast SCSHI, 21G0....$849.95 

130585 Fast wide SGSHJ, 2,1GB_ 829,95 


Barracuda Family 

■ Average seek, reart/wrtte: 8/9msec 

* 1024KB multiseg merited cache Puffer 

* 3.5' low profile - One-year warranty 

130593 Fast & fast wide SCSI -II. 4 2GB ..$1199.95 




Floppy Disk 
Drives 

• PC/XT/AT compatible 118957 
118957 Panasonic 12MB 5.25' ...... 77. $39.95 

118922 Panasonic 1 44 MB 3.5' . . 49.95 

74392 Teac 3-575.25' combo.119.95 


A Roadrunner External 
PJSCTTif 4X CD-ROM 
■ IBM PCflOVAT/ PS/2 or compaiibles 

* Compatible with both 
standard and bi¬ 
directional ECP/EPP I 
parallel port protocols ' 

* Can daisy chain up lo 

8 compatible devices plus a printer via pass¬ 
through connector 

* Transmission rate: 6QOKB/sec 

131297 External 4X CD-ROM. ..,.$249,95 


6X Enhanced IDE CD-ROM Drive 

Requires enhanced IDE 
controller card 

v- 


* SoundBlaster 
compatible 

- 195ms access; 

229ms seek time 

- 256KB buffer memory 

* 90QKB/second transfer rate 

* Power tray loading - Windows* "95 compatible 

* Also plays video, photo and audio CDs 

136D31 6X IDE CD-ROM drive.. 



REVEAL 4X Multimedia Bundle 

The Mozart quad 



speed, Windows™ 
compatible kit has 
everything you need 
to install and be up 
and running in 
minutest 

* Quad speed_ 

internal drived 

* Mozart 16-bit sound card 

* 20 watt shielded speakers with volume coni ml 
■ 3.5' installation disks for DOS and Windows™ 

includes on-board support 
- Includes CD data and audio cables 
132062 4X multimedia kit___$139,95 


Microsoft* 
2-Button Mouse 

* Serial mouse 

* PC/XT/AT/336/465/ 

PS/2 and compatibles 



includes Microsoft 9 setup diskette and manual 
111668 2-buttan serial mouse...$39.95 


i ameco 

ELECTRONIC COMPONENTS 


COMPUTER PRODUCTS 


© 1996 Jameco 9/96 

New Hours: 

5:30am ■ 5:30pm PST hflp://www.jameco.com 


1355 Shoreway Road 
Belmont. CA 94002-4100 
FAX: 1*800*237*6948 (Domestic) 
FAX: 415*592*2503 (International) 
E-mail: info@jamecfi.com 


Call for ytuir FftEE catalog! 



fiH 


P**'* 1 
j- nHfr* 1 * 




Mention 

V.I.P.#9B6 


Call 1*800*831*4242 to order today! 


Jc YNK 14" SVGA “Green” 
Color Monitor 

■ PC/XT7AT 386,486. 

Pentium® and 
compatible computers 

* 0,2Smm dot pitch 

* 1024 x 769 maximum 
resolution 

■ Non-interlaced flicker free 



13PI71 14' super VGA monitor.$279.95 


Jameco 64-Bit VESA Graphics | 
Accelerator Card 



2MBDRAM 
Won- 
interlaced 
resolution 
and Zero- 
Flicker™ 

refresh rates provide you with exceptional 
versatility and display clarity 
VE$A-camplieni 28-pin feature connector for 
multimedia applications 
Full VESA and VGA selectable modes 
132935 VESA graphics card.$99,95 I 


I Vigiir-' wntVC*! 


Jameco Videoconferencing Card 

With VisionTime 
Pro Software 

This package oflersl 
friendly and affordable, easy 
to use desktop personal 
video conferencing With a 
PC and a modem, you can 
do document conferencing. 

If you useaDSVD modem, 
you can do voice 
conferencing, and adding a 
camera, actual two-way 
video conferencing! 


131844 Videoconi card w/ software.„$16SJ5 


Port-Folio 550E 
Multiport 1/0 Card 



* For 236 
and better 
compatible 
systems 

- Two IDE 
interfaces, 

two parallel ports, four floppy port s, four 
serial ports and one game port ftfllTT 

* IRQs; COM 1 and 2 (IRQ 3,4) 

COM 3 and 4 (IRQ 3,4, 5,9, ID, 11.12,15) 

* Includes all cables 

131916 Multiport super I/O card. .$149,95 | 


33.6 khps Data /Fax In ternal 
Modem 

* 33,600 bps data 
modem, 14.400/9600 
fax modem 

* Fully compatible with 
ITU-T V.42, V.42DIS 

V.34, V.32bis, V32. V.22bis, V.21-23, MNP 
2.-5 and as a fax/modem communicates wilb ail 
ITlf-T group 3 fax machines 
129572 Internal 33.6 fax/modem.$149.95 I 


28.8 kbps Bata/Fax Internal 
Modem 

• Data throughput up to 
115,200 bps (data 
compression) 

* 28.8D0 bps (Data V, 34) 

• 14,400 bps group III fax 
■ Hayes compatible 

* FCC class B. part 68 certified 

12447S internal 2B.3 fax/modem..$129.95 | 


P/FMLyAX fi PIC16C5X/XX 
Programmer Pack 

Programs, 
reads & 
verifies 
PIC1GC5X/XX 
devices i 

* Supports PIGs: 

54, 55, 56,57, 58,620, 621, 622,61.62’ 

64*. 55'. 71.72', 73", 74’ and 84 

* Requires 40-pin ZlF adapter fftanosl aiM jr|| 

■ R eq ui res 10 M PC or ca mpati ble fT|TTTT5JI 

with parallel port, DOS 2.0 or batter 

■ Includes programmer, SD51 -tike assembler, 
software simulator and application notes 

132698 RC16C5x/xx grog, pack. .$99.95 | 


\ 63*. 
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WE WILL TRY TO MATCH OR BEATMNY ADVERTISED PRICE, CALL FOR IAJIST PRICING!! 


WI ACCEPT PC’S 
FROM QUALIFIED FIRMS 


HOT BOX SPECIALS 


1 30 DAY 
-MONEY BACK 
^GUARANTEE 


Ick ^M 


★ LIMITED QUANTITIES + 


Thinkpad 750, 720, 7011, 4Meg..$ 49“ 

HP 5000,'Twinneatf Slimnole 8 Series. l6Meg 199 IU 

Winbook, SMeg...„..89" 

Compaq LTE LITE, 486, 4Meg...79 s 

HP5L, 4Meg . ..89" 

256 x 3-80, 30 Pin .....5" 

256 x 3-70, 30 Pin ...„.6 H 

1x3-70. ,.....,..10“ 

512 x36-80, 2Meg, 72 Pin... 25 H 

IBM 8450603,1 Meg ..10* 




SECURITY WILL CALL WINDOW KOW 
OREM I NO SURCHARGE FOR MC r 
VISA AE ft DISCOVER 


IBM PS/1, PS/2 MEMORY MODULES 


M-ZH.tt-Sflfc M WT'IH DC. 

nj-nfis. ic:. im, *o!, skk. kSh P-ttL 

:5ui BSLi StllKHi itt t IM, HiX, 3Eii£, 4flS)( 

JB-flJi. *-5V Ml.M1.3S6l SLS.U&Wft * 

• • (■::;< ;:Li 

»S* ifcS.ttSx rtS* 

P351 4 .PSwJHSMiJI 

P/$i 4J\«I3*B3LU«W-21!1 

PSI^lLCWMHtVfitaw 

KwFbm 


mssm 



_<1 Mtfll 

MdTya'iiUto!! 
E&T54&]HM» 
rauiMBfiffli h 
7303132/9207703 (ft 

HfiTHB .'HHoi'i ■ 

M5M3Q|Pi!n)i 




n-,B M0 aid. 5lU 52B, ? ID 730. Pet 
AW** JIB,, SIB. 330.51B. 5». 7H1 730. Fw 

4pan am. on, am. sib. sm, ji a. ran. i% 

*WV* JIB. 330. 310. SIB. 5», 710. 730 Fer 
VUk Hi m ftrUmun: PC Strjtr VH 
Vihrt Furt Pfrtsmurei. PC Stfrtf iWfi 
Yihi Pflnl Ptfbnunat, PC- &tn*r 43$ 
BjJi* Fort F^smuei. PC 5*Ytl Affifi 
Efl, 57, 57SJ,9Q, 96. P-Ti, WSIjC 
Ylk*Ptart77«Sfl!£ +36-51. 5VRffi 
HSil,«,9S,F-73,57a r C.M. MSlC.P.Si, 
taMta, zm 2155 YU p 7?. 4SCST, <1 
ViUr Port 77 4UUZ, «SC£i. i'iP. 05 
jBa URB 

EA, S), S TSi, Sd, 94, P -T3. ATELd 


★ * CALL FOR NOTEBOOK AND LAPTOP BATTERIES * * 
Compaq, IBM. Toshiba, Epson. AST, Tl and Moral! 
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22825 Lockness Avenue * Torrance* CA 90501 


LAPTOP, NOTEBOO 


D DRIVE 


»419 V3WEG Ifl.Dfinm *7M 


IMM<a SECURITY WILL r . J( 4 

»8'SamV eo .. call window 5^4 _ 

fAXt 310-539-5844 HOW OPEM toll free 

-800-433-3726 estas - ^cUfm?►«■ p$t 
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Sales/Orders; latradesIs®ao 1 .com 

Customer Serv]ce: latradecsd@aol,com Price Inquiries: latradeinq^ao 1 .corn 
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POLYWELL ALPHA PC 

for Animation, Video Editing, Internet Server, NT Workstations...Starting at $2995 





. t * , 


, 1 

Th'.- ***-.' 




" 3 





Polywell introduces 
the Alpha Server/ 
Workstation 
to the PC market. 

Mainframe 
performance at 
PC prices! 

Operating Systems: 
Windows NT, Linux, 
Digital UNIX, OpenVMS 

Supports: 
Video/Animation/ 
image Editing, 

3D Graphics, 
CAD/CAM, 

Internet/ Networking/ 
FileServer. 



Z7SMHz {128-bit DIGITAL Alpha 2I064A) basic system with 1GB HD From 52,995 
300MHz (256-bit DIGITAL Alpha 21164) standard system with 2GB HD From 56,995 
i 333MHz (256-bit DIGITAL Alpha 21164) advanced system with 4GB HD From 59,995 
■ 400MHz (256-bit DIGITAL Alpha 21164) super system with 9GB HD From $14,995 

Poiywell also tarries a line of Alpha Portables, Disk Array Subsystems. 
Polywell specializes in custom configurations. 

800 - 789-8027 ___ 

Tel: 41 5-583-7222 Fnx: 415-583-1974 
Internet: www.polywell.tom 

e-mail: polywell@iK.nettom.tom Circle 1 88 on Inquiry Card. 

Polywell Computers, Inc. 1461 Son Mateo Ave., So. San Francisco, CA 94080, USA 



Service & Warranty: 

5-Year in-house Labor, 

2 year standard parts, 
10-year loll-free tech sop-port. 
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System Commander makes ii safe and easy to 
add as many OSes to your PC as you want! 

Installing a new OS usually leaves your 
current OS unusable. Win 95 goes a step further 
and is unusually predatory System Commatuler 
helps protect your existing OS from die new OS, 

Easy Installation System Commander's 
automatic installation will have your PC ready to 
add new operating systems in minutes. 

After installing System Commander, your 
first reboot brings up a menu of the OSes 
already installed* Select the one you want and 
System Commander does the resl. Want to use 
another? Just reboot and make another 
selection. 

Saves $$$ Instead of investing thousands 
of dollars in new PCs, System Commander 


“System Commander 
is a blooming miracle." 


— stsioi Cmwm 


fefef &*!>!' Oli':'" Ijf'l 




Jerry Poumelle 



Free 

overnight shipping* 

When you mention this ad. 


makes it safe and easy to have as many as 
100 different OSes on a single PC. 

Boot from any combination of hard drives* 
any size and type of drive. Put up to 32 
operating systems in a single DOS partition 
and/or put each OS in its own primary or 
logical partition. System Commander can 
handle any Intel compatible OS, in English or 
any other language, and any combination of 
operating systems! 

Now you can experience exciting new OSes 
like Win 95 and OS/2 Warp without the risk! 

System Commander is only $99.95 and 
comes with an unconditional , 60 day money 
back guarantee. Get Free overnight shipping 
when you mention this ad. 5,1 Order it now and 
have it on your desk tomorrow morning! 


V Communications. Inc . 

4320 Stevens Creek Blvd, #12-0-1 BY 
San Jose, CA95129 
Z> 408-296-4224; lax 408-296*4441 


800 - 648-8266 

www.v-com.com 

'When ordered before noon PST. N& Saturday delivery. Standard shipping outside US. CAres, add $7.35 sales lax. Offer subset to 
change without notice. All togos and product names are trademarks oflbeir respective oornpantes, VlSftM&Arnax 


Defacto RAID 

High-Performance SCSI RAID Systems 



Discover the best RAID price/per¬ 
formance in the industry. Raidtec 
is the affordable, open, SCSI-to- 
SCSI hardware RAID solution for 
complete data protection. Ideal 
for mission critical applications, 
document imaging & multimedia. 
It's time to re-visit the 
ultimate in high- 
availability 
storage. Contact 
Raidtec today at 


(770) 664-6066. 


• Fast & Wide SCSI II 

■ RAID levels 0 r 1 , 10, 3/5 

■ Programmable RAID Level 
selection 

• On-the-fly hardware parity 
generation eliminates read, 
modify write back 
performance overhead 

• Single ended or differential 

• Configurable read & write 
buffers 

* Rackable, 
stackable 


* Downloadable flash firmware 

* Remote alarms, configuration 
k monitoring 

* Environmental sensor ports 

" "'Hot Replaceable' 1 disk drive 
hays & power supplies 

• Single SCSI ID 

• Solid state load sharing power 
subsystem 

• LCD control panel status 
display 


The Standard In Advanced Mass Storage Systems 

Raid Lee USA Raidtev EUROPE 

105 Tiembree Park Dr* Suits? C Glen Mervyn House * Glaum lie 


RntvwlL. fiA 30076 


Citrk. Ireland 
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What filet through the air 
with the greatest of speed? 







O C c i Full 10 Mbps Ethernet 

• CJoT Full 16/4 Mbps Token Ring 

©Safe No health concerns 


© Secure 


Cannot intercept or tap into signal unnoticed 


„ I cc Revolutionizes existing wired LAN 
O&UiniUbb , EEE 80 2.3 anc j 802.5 compliant 


© Economical 


More cost effective than cable 


Q Fri&nrllv No installation or licensing hassles 
f Uiy Plug and Play in minutes 

© Excellent range From 3m to over 1 /2 a kilometer 


Interbuilding 
& Internet Applications 


FiRLAN 

The Wireless Solution... Fast Infrared LAN 
ETHERNET. . TOKEN RING . INTERNET 


THE GLOBAL SOLUTION 

Used in over 25 countries 


Office Applications 


Factory 


cruise to Kwww.fi rlan.com 


For more information, or the distributor neorest you: 

Call (613) 723-1103, Fax ( 613 ) 723-6895 

Or Email us at : ats@firlan.com 

sales@firlan.com 

support@firlan.com 

ceo@firlan.com 

101-21 Antares Drive, Ottawa,Ontario. Canada K2E 7T8 
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with a Rose keyboard monitor switch 


Call today for free catalog 

♦ Print servers 

♦ Data switches 

♦ Keyboard/video control 

800 - 333-9343 


P.O. Box 742571 ♦ Houston, Texas 77274 
TEL 713/933-7673 ♦ FAX 713/933-0044 


Streamline your computer room by reducing excess equipment. 
Access up to 256 CPU's from a single keyboard, monitor, and mouse. 
ServeView is our best-selling switch, has every feature you can imag¬ 
ine, and installs in minutes. Compare price, features, performance, 
quality, and support and you'll find Rose can't be beat. Call us to 
discuss your application or to receive your free information kit. 


Come See Us at 
Strictly Business, Oct. 16-17 
Astrohall, Houston, TX, Booth #116 and 
Networks Expo, Oct. 29-31 
Dallas Convention Center, Booth #1579 


A 

ELECTRONICS 


Phone: 31 72 509 1855 
Fax: 31 72 509 1145 

Bulgaria 

Daniel Christov 
Phone/Fax: 359 2 974 3557 

France 

Eric Le Quinio 
Phone: 33 1 49 77 03 06 
Fax: 33 1 43 76 74 29 

Germany, Austria, Switzerland 

Wolfgang Brezina 
Phone: 49 89 525 847 
Fax: 49 89 529 850 

Greece 

Maria Hadjioannou 
Phone: 30 61 620384 
Fax: 30 61 272072 

Hungary 

Imre Szabo 

Phone: 36 76 488888 
Fax: 36 76 488889 


Ireland 

Ian Bangham 
Phone: 353 1 2859609 
Fax: 353 1 2857370 

Italy 

Enrico Campia 
Phone: 39 11 8127656 
Fax: 39 11 8994422 

Middle East 

Zafar Inamdar 
Phone: 971 4 666788 
Fax: 971 4 621149 

Poland 

Wlodek Bincyzk 
Phone/Fax: 48 2 625 2275 

Portugal 

Manuel Neves 
Phone: 351 1 3479301 
Fax: 351 1 3475127 

Scandinavia 

Gunnar Sandbjerg 
Phone: 45 3314 2226 
Fax: 45 3314 2218 
or Lauge Dehn 
Phone: 45 86 223188 
Fax: 45 86 228159 

South Africa 

Cape Town: J Trisos 
Phone: 27 21 24 4094 
Fax: 27 21 24 8681 


To Subscribe to BYTE magazine, or for 
Customer Service, contact your local 
BYTE Subscription Representative: 


Benelux 

Gerry Westerhof 


8/96 


Durban: T Tyson 
Tel: 27 31 2027303 
Fax: 27 31 2027307 
Johannesburg: M Kendrick 
Tel: 27 11 8804988 
Fax: 27 11 4428327 

Spain 

Barcelona: Javier Casellas 
Phone/Fax: 34 3 2380342 
Madrid: Eduardo Montojo 
Phone/Fax: 34 1 5716685 
or Henri Misrahi 
Phone: 34 1 7337346 
Fax: 34 1 7338970 

Turkey 

Cengiz Eren 

Phone: 90 216 345 3473 
Fax: 90 216 346 2464 

United Kingdom 

Peter Gregson 

Phone: 44 1 61 430 3423 

Fax: 44 1 61 494 6976 

or John Luker 

Phone: 44 1 258 821114 

Fax: 44 1 258 821115 


If there is no BYTE representative listed 
above for your country, please contact: 


BYTE Subscriber Services 

PO Box 72, Galway, Ireland 
Fax: +1 353 91 752793. 
Phone: +1 353 91 752792. 


A Division of The McGrow-HiU Companies 
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Add-In Boards 


Bar Coding • Communications/Networking 


RISC-BASED MULTIPORT CARDS 



v Faster than 16550 
multiport cards 

> 115 Kbps 

► ISA and PCI available 

> One IRQ per board 

^ Full modem supported 

► 4-32 ports per board 


CVOKDES 


sr 


(lodes Corporalion • Fremonf CA 94538 
51070727 FAX: 510.770.0355 hltp://ww.cyclndflMMn 


CALLl-GOO-BS-CYCLADES 
or silttScyElailri.coiii 


‘tall 



intelligent Multiport Controller 

*S to 128 serial pons per system 
•Speed up to 460 . HK bps 
• Iliyhperformrineechuil RISCCPUs 
■Full modem m situs display each port 
•Multiport module rack mourn able 
■Multiport module can he UHVM invin 
•Supports Windows NT, 95 , } OS/ 2 , 

NetWare* UNIX and manv other* 


524 Weddell Drive, Swte 1 
Burinyugta. CA 94089 
Tel (4€Bt73**2KJ4 
Fax: (408)734-4442 


Mom a Tech USA, Inc. Email: Irito^moxe.cijrTi WWW: hitp:^fwww,max&. 


BOQ- 60 &-MOXA 

S4-0S 83 Sire91 
ElmhursE, m 11373 
Tel (718^72.7354 
Fax: (718)565-9273 


Yes. We Build Multiport Serial Solutions. 


Circle 100 on Inquiry Card 


Add Four Comm Ports 
To Your Laptop 



With One Small Card 


An expanding new world of communication for laptop and portable 
computing cart be found through a new and innovative PC-caid from 
Quatech, The QSP-100 has four RS-232 asynchronous communication 
channels accessed via four separate D-9 connectors. 

Ideal for multi-tasking environments, the QSP-100 is powered by 16550 
UARTs allowing for a maximum baud rate of 12GK, In order to minimize 
resources while communicating to multiple devices the QSP-100 requires 
only one hardware interrupt. For information on this card and other 
innovative PC-card products please call 800/553-1170 for a free catalog. 


C? QUATECH 
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Videx manufactures portable, 
durable, and programmable data 
collectors for applications such as 

• inventory • warehousing 
■ security ■ asset tracking 

• field inspections 
and virtually any application 
requiring data collection at the 
work site. 

Call for a free information 
Q y * kit today! 


Cast-metal cases protect the 
products and allow them to 
work reliably in harsh 
environments. Each is 
designed to fit in the palm 
of your hand. 


TIGS N.E. Crrde Blvd., Corvallis, OR 97330 
541 -758-0521 ■ Fax 54T-752-5285 
h ttpV/www. videx .com 


Vide*. HnieWmicf. BuraWantl, TfHJrhPmbe, .md fJmni'Wanri ,irr r*rhlHr*d trwkmarla (4 V*d«i, Inc. CC6SS2 


Circle 75 on Inquiry Card. 



Circle 61 on Inquiry Card, 


RS-232/R$-422/RS-485/Gurrent Loop Sertitjoterface 

Yes, Single Card Does It All! 


► Uses standard RS-232 commands - 
no special drivers needed 

► Automalic data flow control 

► 16C550 UART with 16-byte FIFO buffer 
1 Transmission speeds up to 1 15K bpsj / 
* Complete RS-232 modem control 

► Supports 2-wire or 4-wire operation 
for RS-422/485 

1 Both DB-9 and DB-25 connectors InciuS 
f PC-ComLIB software included, but not n 

► Multi-port cards also available part 


iot naceSSiSjjjjT^iiji^/^Lv. 

Part # PCL-740 


Advawtech 


javanaore part # pcl-? 4 d ^ ^ 

750 Easl Argues Ave.Sunfiyvate. CA 94CB6 

Tel: 406-245-6676 * Fan, 4CTB-24&-B26& 

Name-page-Titlq'.vvnvw.advanloltxom ■ e-maif nifp^arlvanlek earn 



STHtVIEW 

Control up to 216 Servers 

with just 1 Monitor, Keyboard, and Mouse 

• Supports SVGA, VGA, and Multisync Monitors 

• Keyboard or pushbutton CPU selection 

• Autoboots Keyboards and mice (SV42T) 

• Ca&cadable 



USA/Canada: B00-265-1844 (ext 231) 

France Office; 0-590-J661 1 / UK Office. 0-S00-96-7710 

Fax: (5T9|i456-9425 / Enternal E-Mail: StertMft, computer®onhueays^awn 

— t —r— , httpj/www, startechcomp. com 

StarTeoi 


roMruTaptootcn 

U5A ■ Uuiad* ' tft * FifertO! 
NrihvrlmJt * Urns Ijmy, 


4 Distribution 
use Fax or intflmat 
or Cali' (sig) 45S-9B75 f^xi. aap 
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HARDWARE SHOWCASE 








































HARDWARE SHOWCASE 


Communications/Networking 


Computer Systems 


CONTROL 

ALL YOUR SERVERS 


FROM ONE KEYBOARD, MONITOR AND MOUSE 


MasterConsole 

Rock solid . reliable control 

• Add Mac & Sun 

• Keyboard/mousc emulation 

• AUTOSCAN™ 

• Front panel & 
keyboard selection 

• Remote access to 150’ 

• Desktop or rack mount 

See us at Nefworld + Interop, Atlanta, 
September IN-20, Booth #431 

CALL TODAY! 800-RCI-8090 X 71 

RCI OFFICES AND DISTRIBUTORS LOCATED WORLDWIDE 

DEALER INQUIRIES WELCOME 

RCI Europe (31)10*458-6673 RCI Taiwan (886) 2-218-1117 

fax (31 )-l 0-451 -9610 fax (886)-2-218-1221 

Raritan Computer, Inc. 908.874.4072 fax 908.874.5274 

10-1 llene Court, Belle Mead, NJ 08502 ■ sales@raritan.com ■ http://www.raritan.com 


30 DAY MONEY-BAC K GUARANTEE FULL 1-YEAR WARRANTY 
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• 2 - 64 computers 

• Any mix of PCs; 
PS/2 & serial mouse 





TTI s New 
4 Port 

-Atok&fiocessing Card & 
Voice Window Appiicatio 
Software 


Support up to 32 lines of Voice Moil 
# Automated Call Transfer 
♦Fax-On-Demand 
♦Pulse Recognition 
♦IVR 

♦Service Bureau Applications 

OEM/Developer Packages Available 

For additional information and orders 
CALL 


Expires October 15 , 1996 


1125 Atlantic Ave. Alameda, CA 9*501 

Voice: 510 522-3800 Fax: 510 522-5556 Email: sales-.Q'fflnet www:h!tp//www.tti.nei 
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Industrial Rackmount Computers 



Low Profile 3.5" Rack chassis 
PC1/1SA Backplane 


19" Rackmount chassis 
(3-20 slots) 

All-in-one 80486 lo PENTIUM 
CPU cards 

3-20 slot ISA/PCI Backplanes 
200-350W, 85-265 VAC Power 
Supplies, 48VDC, 24VDC, 

12 VDC Version Available 
NEMA 4/12 Industrial Workstations 
Panel Display PCs 


A Western Region: 1-800-983-1177 

SYSTEMS Eastern Region: 1-800-886-2243 

Circle 92 on Inquiry Card (RESELLERS: 93! 


Industrial Strength PC Solutions 

Rock Mount Products 

• Rock mount Systems - 386 to Dual Pentiums 

• Rack mount Chassis - Up to 20 Slots 
Custom Design & Modifications available 

• Rack mount Monitor * Up to 20" 

• Rock mount Cherry 101 Keyboard 

• HDD / CD-ROM Enclosure • Hot Swappable 

• NEMA 4/12 Workstation- 


20 Slot Hot Swap Redundant PS 

«< > 0 - 927-5464 
408-452-9200 • 408-452-9210 FAX 


b Mtwnfactvrin$, 


Single Board Computers 

• 386/486/Pentium - ISA / ElAS / VESA / PCI 

• Passive Backplanes - from 3 slots to 20 slots 




VISITPttr World Wide VVWr 


Call or Tax for Tull Catalog 
2032 Benng Dr«San Jose. CA 95131 


http://www.appro.com 
E-Mail: appro@appro.com 
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All-i 

Racl 

For Yoi 


nXiom 


Tel: 909-464-1881 
Fax: 909-464-1882 

E-mail.sales @ axiomtek.com 
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^ ^ 

• TFT, EL or Mono flat-panel display 

• 14-slot backplane 

• 386/486/Pentium® with PCI Bus. 

• 250 power supply 

• Disk bay space: 5.25” x 1, 3.5” x 2 










































Computer Systems 


Computer Systems 


industrial PC Power Supply 



ICP ACQUIRE INC. % 

CALL: 1 -888-618-6188 *” 

FAX: 415-428-1172 I4H C € 
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65-265VAC, -46VDC, 
+24VDC, +12VDC input 

■ 70W-350W output 
60KHz PWM control 1C 
0~55°C operating 

■ MTBF > 20 years 



ENCLOSURES for 386,436 
8 Pent ium Processors 
KEYBOARDS 
MONITORS 
DRIVE ENCLOSURES 


PC Enclosures 

from $300 

Monitor: 

10' Super VGA 
Color from $650 

Keyboards: 

Drawer t Shelf & 
Panel from $85 

Excellent Air How & Cooling 

Accepts Most ISA, EISA , VESA, PCI Motherboards & Passive Backplanes 
Rack & Desk Models * Up to 20 Slots * Rugged, Modular Construction 
200, 300 £ 400 Watt Supplies r UL C$A , TUV Made in U S A 


Cat! or wnte 
for descriptive 
brochures, prices 
or applications 
assistance; 

f>C* IBM • Ptento* is a 
retjetwed rrs-Etemen'i or In&l 
Co rp Omss s r U 
ccxiwtirtxMftfs' iwr rnofucsetf. 


INTEGRAND 

8620 Roosevelt Ave. ■ Visalia, CA 93291 

209/651-1203 fax 209 / 651-1353 

Web site hrtpj/www JntegrandResearch. pom 
Email sales ©In teg rand Re search, com 
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rata 


Run DOS applications 
in ROM on portable 
systems. Complete 
with CPU, LCD, 
memory, peripherals, 
keypad, supply, 
support. $299* up. 


CPU CARDS 

With Rom, Ram, Flash, Pcmria 

K5~7 AH in one 486 SLC - S299* 

VGA, Ethernet. 4 SrI T 2 Par, Ide, Hop, 
Keybd, sound, 8M Ram/Flash. 

K5-8 Portable Elan 386 - $399* 

5M tnem, 3 Sri, 2 Par, CGA, baLL op. 

KS I Low Cost Nee V40 - $129* 

3 Sri, 2 Par, 10 bit A/D. Modem. 

*q 100, ocm version see fine print for details 


800 - 505-6749 - Fax 303-786-9983 


K/LA 
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A large variety of 
SBCs in stock 
for fast delivery 


» 486 AND PENTIUM CPUs 

* UP TO 200MHZ SPEEDS 

* PCI SCSUNTERFACE 

* E-tDE INTERFACE 

* SVGA VIDEO OUTPUT 

* DUAL SERIAL PORTS 

* ISA & PCI BACKPLANES 

CALL TOLL FREE 

1-888-RECORTEC 

Tel: 1-408-734-1290 
Fax: 1-408-734-2140 
e-mail; info@recortec.com 
http ://www.recortec. com 

RECORTEC 

1290 Lawrence Station Road 
Sunnyvale. CA 94089 
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Request our free 
Product Catalog 

* COMPUTERS 


* ENCLOSURES 

* KEYBOARDS 

* MONITORS 

* PRINTERS 

* CUSTOM DESIGNS 

CALL TOLL FREE 

1 -888-RECORTEC 
Tel: 1-408-734-1290 
Fax: 1-408-734-2140 
e-mail: info@recortec.com 
http://www. recortec .com 

RECORTEC 

1290 Lawrence Station Road 
Sunnyvale, CA 94089 

Circle 00 on Inquiry Card. 
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HARDWARE SHOWCASE 


Computer Systems 


Data Acquisition 



Computer 

Systems 


lijjjji - m “r —^ ° Completely Configured Systems 

j a At wA • ° Rdckmount System enclosures 

Iflf * ~ J flOHR'I/II! Industrial Ulnrkstah 


386 to Pentium CPU Cards 
ISA/ EISA/ VESA/ PCI 


SR-420 W 

Hot Swap Redundant PS 

Avail, in 8/14 or 20 Slots 


°HBIUm/B Industrial Workstations 
o monitors 0 monitor Enclosures 
° feytferds 0 Keyboard Enclosures 
► ° Single Board Computers 
* e 8 to 20 Slot Passive Backplanes 

For more information 


http://www.siliconrax.com 
E-mail: siliconrax@info.com 
Tel. 408-720-1090 Fax 408-245-2570 
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19” VIC-9900 Rackmount Industrial PC Chassis 


► Built-in l(r Color SWA 
Sony Trinitrom monitor 

► Accept most baby tf-sia 

B SLOTS MOTHERBOARD AND 
PASSIVE BACKPUNE 

► 1X5.25", 1X3.5" OPEN DRIVE 
SLOTS AND 1X3.5" HOD SLOT 

► StPANAIt MAIN POVtH AND 
MONITOR SWITCH 

* 200,300 Watt PS/2 style 
power view 

► Available in chassis format or 
"CE" marred Pentium system 

► OPTIONAL 85-Key membrane 
KEYPAD 

► Optional touch screen 




Trans 2000 Inc. 

a storage system company 


11606 E. WASHINGTON BtVD SUITE F . WHITTIER, C/OJFORNU 90606, U.SA 
TEL (310)908-6814 • FAX: <310 ) 908-6819 
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USA. Made Rackmount Solutions 


from THE 


I 1 'A 


A M/C 


accepted ^ 


Over 40 models, sized from 1U through bU, 17' to 
24" deep, plus rackmount switches, monitors up 
to 20", & keyboards with or without trackballs. 

QTY. PRICING FROM $138. 

• 5 to 20 slot segmented or unsegmented 
passive backplanes w/ or w/o 1*0 slots. 

* Complete line of 486 & Pentium slot 
boards & motherboards up to 200 MHz, 
including Intel's full line. 

A.C.OR48V 
HOT SWAPS 
UP TO 800W 

Customized Colors Available 

TRI VALLEY TECHNOLOGY, INC 
4569-A Las Positas Road, Livermore, CA 94550 | 

VOC: 510 447-2030 • FAX: 510 447-4559 • www.rackco.com 
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1 



Industrial PC Solutions 


| Rackmount PCs 




| Industrial PC Chassis 




| Industrial Workstations 



i 


Pentium/486/386 CPU Cards 


RS-232/422/485 Interface 


Analog and digital I/Os 


Data Acquisition 


Call 800 - 800-6889 to 
receive a FREE 100- 
page Solution Guide for 
your OEM or system 
integration needs . 

Advahtech. 

750 E. Arques Ave. 

Sunnyvale, CA 94086 
408-245-6678, Fax 408-245-8268 


Circle 62 on Inquiry Card. 


2 GS/s A/D and Scope Card 



V 12 bit, 60 MSPS A/D 

V 8 bit. 250 MSPS A/D 

2 GS/s for repetitive signals 

V Up to 16 Meg Memory 

V Extensive Software Drivers 

CSLITE 8 bit. 40 MSPS $595 
CS2125 8 bit, 250 MSPS $4995 
CS6012 12 U, 60 MSPS $6995 

U S Prtcw Inta mAlional priem may vary 

Gage Applied Sciences (U.S.) Inc. 



1-800-567-GAGE 


1233 Shelbume Road. Sutte 400 

South Burlington. VT 05403 

Tel: (000) 567-4243 Fax. (800) 780-8411 


Ask for extension 3425 

Pawn I Km I IraWaul 


e-mail: prodlnlo©gage-applied com 
web site: http7/www gage-applied com 


Contact Gage Avptod Sctancm me. 5610 Bata Franc. Monfrwtf. OC. Canada H4S IAS Tat: 1514) 337 6893 Fn: (514) 3376411 

Circle 63 on Inquiry Card. 



PENTIUM, 486 Single 
Board Computers 
& Mother Boards 



RAVEN PENTIUM PCI/ISA 
FALCON IV 486 Single Board 
RACK MOUNT SYSTEMS 
• On-Board IDE/FDD/10 
• REV Control • AMI BIOS 


ORDER DESK 1-800-777-4875 

A US LOGIC _ 

W (619) 467-1100 • FAX (619) 467-1011 

v sales@uslogic.com 

The Intel Inside Logo and Pentium are registered trademark of Intel 
Corporation 3 year warranty applies to Single Board Computers. 
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Portable Data Acquisition 



▲ For notebook PCs 

▲ 12- or 16-bit, 100 kHz or 1 MHz 
sampling 

▲ Up to 256-channel expansion 

▲ Measure thermocouple, RTD, strain- 
gage, accelerometer, high-voltage, 
high-isolation, & other signal types 

a DOS™, Windows™, Window" 95, 
DaqView™, DASYLab™, LABTECH 
NOTEBOOK™, Snap-Master™, & 

Lab VIEW* drivers available 


216 .439-4091 A Fax: 216-439-4093 A http://www.iotech.com 
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Data Acquisition • Disk ft Optical Drives 


Disk ft Optical Drives • Laptops ft Notebooks 


INTELLIGENT DATA ACQUISITION 



from 

MlCROSIAR^^ 

Laboratories^ 

the rmbaard intelligence company 


• High Speed I/O 

• Digital Signal Processing 

• Multiprocessor Systems 

• Most PC Software 

• DAPtools for HPVEE 


• Control Loop < 1 ms 

• Windows, OS/2 Warp 

• External Expansion 

• DLL* VBX, Delphi 

• DASYLafr, Lab VIEW.. 


206-453-2345 — (206) 453*3199 fax 
info@mstarlabs.com — www.mstarlabs.com 


DAQValue 


Portable Data Acquisition 


Performance and Portability - 
We Give You Both. 



DAQCord" Series 

• Six Type 1J 
PCMCIA 
cards 

• Up to 100 
ksamples/s 

■ 12-bit resolution 

• Analog input 
and output 

• Digital I/O 
and timing I/O 

SCXI Signal 

Conditioning 

• Parallel port 

or PCMCIA 
interface _ 

• Expandable to 7 ’ 

384 channels 

• DC power, optional 
battery pack 




DAQPad' Series 

• Parallel port 
interface 

• 100 ksamples/s 

• 12 or 16-bit 
resolution 

• Analog, digital, 
and timing I/O 

• DC power, optional 
ba ttery pack 



Software 

* Nl-DAQ" driver 
software for 

- LabVTEW* 

- Lab Wlndo ws ’ /C 

- ComponentWorks 

- Basic, C/C++, 

Visual Basic Pascal, 
and many more 


Call for FREE DAQ Designer Software 
|S00) 433-3488 (UJ. and tLihiiitaj 


> 7 , 


NATIONAL 

INSTRUMENTS 

The Software is the Instrument * 


U.S* Corporate Headquarters - Tel: (512) 794-0100 * Fax: (512) 794-8411 
E-mail: mfo@natmst.com * WWW: http://www.natinst.com 

e Copyright (996 National Insmiments Q)Tpp ration. All righEs reserved 
PrtHiutl and company names listed are [rciducnu Hks or trade names of tJielr respective companies. 
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FfIb in 


coat ckjcM 


Parallel Worlds Smallest New! Win ^5 Plug n‘ Play 

SCSI Portable Disk Drives 

Internal Battery Option! 

- New 4.3.2.1 ,&1 Gig 

* OverlMB/aec thru parallel port 

■ Jaz Remov.lG, 

* SyQuest 270MB 8 L3GEg 

* Fu}. Optical 640MB 

* Nomi 540MB Cart Drive 

* Built in power supply 

■ No power supply ^Bricks" 

■ High impact 75 G Shock 

N EWi 3C Sanes - 

AS: 


■13-2 6 Gig MO 


■Any dual oSmtw 
“ Ex. CD-ROM X Taps 


4.3,2,1,1G'lj., Jaz. SyQutsr Ngml 540. 
Rij. 650, SCSI-31 SCSf-2 W.de Only 

No Power Supply Bricks 


(408} 983-1127 

http://w w w, I itsort yi nc,co m 

12CI Saratoga Ave. *82. Sarria Clara. CA 95051 
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Custom 


SCSlVue™Active 
Terminator 


Optional 


Benefits: flemm* 

* Improves SCSI Bus Performance 

■ Less Errors; More Reliable Data Transfer 

* Diagnoses Problems * Analyzes Signal Quality 
Features: 

■ Active Regulation • Supports 68 Pin, 50 Pin 


* Status Indicators ■ Gold Contacts 



Fast 20 & Ultra 



Over 40 Cable Styles tn Stock 


L°, m q SCSI cfGold 

j Benefits: Diagnostic Cables 

* No Loss Of Important Data 

* Faster Performance ■ Test Cable Integrity 
Features: 

■ Diagnostic Indicators * Large Ferrite Filters 

* Triple Shielding (Unique Cable Design) 

* Double Gold 20 lT Plated Connectors 

* Extra Heavy 26 Gauge Wire, 50 & 68 Pin 


SCSIl/ue“ Teflon 

Custom Internal Cables 


Benefits: 

* Less Errors, Ultimate Performance 

* Silver Wire Improves Signal Quality 
Features: 

* p£?rfea 90 0hm Impedance Match Custom internal Cables in 7 DAY! 

« Triple Pronged Connector With Gold contacts 




SCSI " Active 

Digital Switch 


COMPATIBLE 

Benefits: 

* Share SCSI Devices Between 2 Computers 

* Attach up to 14 Devices to 1 Computer 
Features: 

* 2-1 Active Digital Switch/Repeater 

* Regenerates SCSI Signal for Long Runs 

D«l*C*ht*A*t “sa— —r - 

_ ,_ . i he SCSI Solution Company 

h tlpY/www.scsipro- com 

I Whipple Rd. » Union City, Ca. 945B7 » Ph: 510-471-6442 » Fax 510^71-6267 


Granite 
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$ 3030 . 

* 11.3" 800x600 Dual scan 
Color screen. 2MB DRAM. 
Optional 12.1" or 10.4" 

THT Active Matrix. 

* Built-In 6x CD-ROM drives, 
IB-hit stereo sound, 2 
speakers. & mie. 

- Two type II PCMCIA slots, 
serial, parallel, MIDI. 

PS/2, & i nlared ports. 

* 8mb RAM {maximum 32mb) 
sad 256K level 2 cache. 

* SlOmb removable PCI 
£ID£ HO (up th 2.1 GB 
available} 

* 1 year parts and labor 
warranty. Extended 
warranties available. 

* PS/2 Glide Point & 

Joystick. 

* 3.5" removable 
floppy drive. 

* Windows 35 or 
DOSJWindows 


Micro International' Inc. 10858 Seaboard Loop, Houston, Texas 
7789V. Top quality merchandise with excellent service and support 
since I9S4! Internet: vrww.pcminLcoiri Byle recoin men (led for best 
pr ire/per forma ate. Fa_\l713j405-77Ol Hours: 8-6 Monday-Friday. 


■Pflnlium is a regime red trademark of Intel Corporation. 
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Memory/Chips/Upgrades • Misc. H/W • Multimedia 


Programmable Hardware 


Design, Print and 
Apply CD Labels 
for s 79 95 yy 

That’s 

NEATO! - 


Embedded Controller Kit 

A Complete Software and Hardware Solution 


The complete heat monitoring solution 
for today s super-powered PCs. 

■ Measures CPU and Internal case temperature 
to prevent system crashes due to overheating, 

- Additional probe measures second processor, comptmen 
or peripheral temperature. 

- Software driven for wnfig u ration flexib 

- Sound / Visual / and Remote alarm mode 

- Temperature reading ranges: '67 s to 25T F 
■Temperature reading accuracy: ±2'C(-25 w\uu u. 

■ Windows 3.1, Wl ndows 95. "51 

1 - 800 - 440-7466 

im http://wwwxamusa.cam 

■ eieCfuttot Art^San 95131 let ;1-4G&-32l*30aO M t-40fr3a-9aflS 


CAMEL 

TMTHWOUPOr, IWC 
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Low Cost DSP Motion Controller 

Easy to program in Borland/Microsoft C/C++. 

Motion C™ Standalone 4 Axis 

Servo/Step Motion Controller 


* 6.1x4 7 U , C-Engine™ +PMD MC14G1/51 

* 4 Axis quadrature inputs & DAC outputs 

* PI D/P I control, Electronic gear, Qpto-couplers 

* 24 I/O, 11 12-bit ADC, RS-485 Networking 

* 2 RS-232,3 timerc/couftters, PTC, watchdog 
» U pio 64 Mb mem o ry, C lib, Dave I o p men! Kits 

Ttern 

n fNC- 21S F St. #104, Davis CA B5616 USA 

Tel: 916-758-0180 Fax: 916-758-0101 

Internet Email: nernQneEcom.com 
(tpy/rtp-retKom .com/tHWtom 


1724 Picasso Ave. For quick info, cail our AutoFAX 
Davis, CA 05616 916.753.0616 from your FAX. Ask 

916.757.3737 for catalog #18. Or visit our 

9i6.753.5i4i FAX web site at http://www.zworid,com. 

Circle 77 on Inquiry Card. 
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C-PragrammablE 
Controllers 


Miniature Controller Specialist since 1983 


NEAT V. 

CO LABELER KIT 

1 Create your own artwork On Your Computer 
with easy-to-use NEATO Templates 

2 Print on Any Lasar Printer using NEATO 
pressure sensitive die-cut labels. 

3 Using the NEATO Label Device, apply 
labals ... PERFECTLY tifflf TfMB 

KIT INCLUDES 

* Label GealQn Tamplales (PC & Mac) 

* The Amazing Neale Labeler 

* Complete Irslructigr Ouids 


800-984-9800 

Micro Patent* ?W OadQfl Avfl.‘ Emt Hbvdh, CT 0651? 

2 D3’450-517D ■ Fast 203-400-5170 
hi Ewm +44 I&P30 561571 * fu ,44 (tylBI S3? S4&1 
See ua at uruiv/iAWiv. iveato .earn 

Circle 105 on Inquiry Card. 
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provides a complete software and hardware solution for embedded systems 
and control applications. Our low cost miniature controllers provide a variety of 
digital I/O, aoc, DAC, and RS232/RS485 communications. For only Si95, our Dynamic 
tT integrated C development system allows you to create real-time multi-tasking 
programs up to 512K (approx, 2D,ooo lines of C code). 

Controller pricing from $79. Quantity discounts 


Flashlite 


* 8 Mhz V-25 + Processor 


•512 KB RAM 
* 256 KB Flash 
■ 2 Serial Ports 


EDN I DO Hot New 
Products of 1 9D5 


Single Board Computer with DOS and Utilities $195 


Embedded controller applications: 

2 fast DMA channels * K ana tup; ili|]UU with 
programmable eampanmr levels * priority 
ititemjpr controller with vector or register 
bunk switching. 


Simple so ftware development: 

■ Create OH 4 PC compatible computer. 

♦ Download in .FJ&dt .com format to flash disk, 

* Test and debug through die console serial port. 

■ Modify the startup batch File to load and 
CXCeurc the application on reset nr paWetUp, 




Is a vertically integrated design 


and manufacturing company specializing In computer enclosures, disk 
subsystem enclosures and fully Integrated systems. 


Industrial PC Enclosures 
Tower PC Enclosures 
Tower Drive Enclosures 
Rack Systems 
Rack mount Accessories 
CPU Cards and Backplanes 
Rack mount Drive and PC Enclosures 
Industrial PS2 Power Supplies 
Redundant N+t Load Sharing Power Supplies 


Now Supporting 

ATX! 


Phone: 1-702-356-55^ Fax:1-702-356-6361 Emaikfofo@iliaer.com 

I nternet: hup:ww%v sIi.iit:r.k'i',i 11 Postal: 1385 1 ireg Si Suite 101 Spinks, NV 8943 I 
Circle 98 on Inquiry Card (RESELLERS: 99 


Breaks the 4-Color Price Barrier with the 

Hardware/Software Showcase 

See how affordable it is to advertise to BYTE’s 
500,000 computer professionals in this section! 

■ 

For more information call your BYTE sales 
representative (see listing, 
page 213) or fax 603-924-2683 


JK microsystems 510 236-1151 iax 510 236-2999 

1275 Yuba Ava t San Pablo.CA 94B06 http://WWW. dSp.COnV|kmicrO 


Z-World's EasyStart Kir provides everything you need to 
begin embedded systems development. The kit contains our 
Mfcro-G controller (smaller than a credit card with w i/q lines, 
RS232,128K flash EPROM. 32K RAM and AOC), Dynamic 
C 1U EasySta rt (a sim plif i ed C develop m e nt system), 
sample circuit/prototyping board, power supply, 
documentation and all the ca bles necessary to start 
development immediately. riniiWH 




1724 Picasso Ave for quick info, calf our AutoFAX 
Davi s h CA &01G 916.753.061 a from you r fax. Req nest 

916.757,3?37 data sheet #35, Or visit our web site at 

eie.753.5Ut fax http://www.zworid.com. 
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RAID Drive Arrays • Security 


Tape Drives * Communication/Networking * Engineering/Scientific 


All steel construction Server & RAID solution 

-Front access with 14 ‘3 1/4" exposed drive bays 

-Lockable front and both side doors 

-6 ball bearing cooling Fans pre-installed 

-4 lockable casters pre-installed 

'Reduntand & heavy duty power supply options 

4fro available other Server & RAID Chassis 


Economy Server & RAID Chassis 

-Front access 10 "5 1/4’ 
exposed drive bays 
-Lockable front door, open able side 
doors 

-W/300W AT UL P/S . $176 

-w/2x300W R,P.M.$3?9 


Hot Swap Redundant Power Supply 





-Balance Load-Sharing Design 
-Power Fault Alarm/LED/SIgnal 


VfeilL 


Removable Hot Drive Modules 

SCSI or IDE Available, Patent protected Pfo 
-Perfect for RAID & removable 
storage application 



Heavy Duty Power Supply 

-ETA-4600 600 watt AT .$221 

-ETA-4500 500 watt AT 
-ETA-4000 400 watt AT 
-SP2-4400 400 wall PS2 
-SP2-43Q0 300 watt PS2 


. .$165 
, $146 
. $127 
. ,$ 61 


Simm socket adapter 

30 Pin Simm Module to 72 Pin 


TTIWl^Ofhf 

fSr 



OCftnaocQ (©alia? to Otto lameoflU a&nnoSb 


A E H COUP, 


254 S. 5lh Ave., La Ptiente, CA 91746 
Tel: (818) 369-2608 * Fax: (818) 961-0468 
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We make software 
protection easier to handle. 


Software Security* 
new UnlKey* 
technology could 
change the way 
yon think about 
software protection 
forever. 


Evert though our new hardware keys 
are small, they still offer the most 
powerful and reliable barrier against 
software piracy ever developed. 

And with competitive pricing, they 
won’t squeeze your margins either. 

• Secure protection for multiple 
applications/versions 

• The industry's only patented 
protection technology 

• Protects applications quickly, 
without programming 

• Remote update capabilities 

• DOS/Windows/95 /NT /Unix/ 
NetWare support 

• Time/date-based execution control 

• Made in USA. 


Uni Key makes software protection 
easier on your customers, your 
developers, and your budget... 
but harder than ever on pirates. 

Call 1-800-841-1318 for 

more information, or to order our 
Developer’s Kit, with everything you 
need to try UniKey protection on 
your application, 

SOFTWARE /yC V 

c x^ ' 

A now slant on software protection 

6 Thomdal Circle, Darien, CT 06820-5421 
(203) 656-3000 * Fax: (203) 656-3932 
ht tp ://w m, softsec ,co m 

#|jt Si ffl rc 

KSS 8R3G V V 
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NT Mail 
NT List 
NT Domain 


the backbone 
mail system 
for Windows NT <£ 
Windows95 


♦ full featured SMTP. POP and FINGER server 

♦ highly configurable t secure list server 

♦ multiple independent mail domains on a single machine 

♦ graphical installation and configuration 

From Only $49 

A FREE Fully Functional 
Time Limited Evaluation Copy 
Is Available On Our Web Site _ 

; x* f | | 1 . **■* 1 \ 

nit ii miiriiiiy tf dff aehm/ti/iedgtd iind iiiv ilte ptafw.wr rtf rheir rapecuve otvneei 


Internet Shopper Limited £ PO Box fi0$4 - London - $W12 9X6 - ENGLAND 
http://wwwmet‘Shopper.co.uk (3) 011 44 181 673 7422 
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Scientific Software 



SdT«di tniwiKEiiofld 2525 N. flitoi Ave., CfiUngc, II 60647 * Tel 312406.9191 
F« 312.446.9234 * «-mn3l MMMxm * URL 


Software for Science 
is your only source for 
the best values in more 
than 1,000 scientific 
and technical software 
products! 


3343 
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On-Line Services 


Programming Language/Tools • Security 


Put Your Company 
on the World , , 
Wide Web! t Wfl 



M 


Ptsatyour atf dtrvctty tnta our 
iiilpmatcd online syslpm il 
bffpJAvww.hwty. nel/home.html 




Domain name reglitration 
provided E)http://youir_name] 

Unlimited updates via your own FTP account 
Complete domain mail processing 
(Multiple POP3, forwarding, autoresponders} 
500 MB of data transfer per month 

[IQ.1Z pfT H# BVBT KlO M0) 

20 MB of disk space for your html 

documents ft graphics w w mb pvpf w m 

T3 Connectivity to the Internet 

Unlimited e-mail address forwarding 

Microsoft front Page® support 

CGI Scripting (Now includes shopping cart) 

Cybercash support 

Detailed web usage statistics 

ft access to raw log files 

Controlled anonymous fTP 

TrueSpeech® server 

support included (real-time audio) 


Abo Available! 

Real Audio* 10 
Hi Secure Processing 
mSQL Da tobase Toots 
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or S6K or T 


(#00) 573-9IDT 


l " 0NTHLV UNLIMITED! 
UNCENSORED! 

The lowest flat monthly national Internet rate Macintosh" and 
Windows ’' 3.x/95 compatibility No per minute charges Unlimited 
tedt support 24 hours a day Internet access available in most US 


t http://www.idt.net/ 


SAVE UP TO 99% MONTHLY WITH 

Monthly Usage 

IDT | 

1,5 Hours per day 

3 Hours per day 

All day 

$73.70 $127.95 $19.95 $15.95 

$161.45 $260.70 $19.95 $15.95 

$1,389,95 $2,119.20 $19.95' $15.95' 


Wlih IDT phono sendee (S19.&5 wiihoull With ATfiT phon# servico (S24.95 without) IDT phono rates m up 
lo 50% brio* ATST Pricing as ol Juris 1996. IDT Is a trademark cl IDT Corp. All other iradetnarks 
are the property cl (heir respective owner#, 


1-800-749-1438 m IDT Internet 
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LF90 

Delivers! 

Speed. Dependability. 
Great Tech Support. 

Create Fortran programs or port 
legacy code to the PC with the 
most-productive , best-supported 
Fortran 90 language system. 

Lahey Fortran 90 

i Fortraihsmarl Windows 

30-day • jl-^53ES5k 0evela P men * Enwironmenl. 
money-back ffk JlftB Eltfr "DOS, Windows 3.1x, 
guarantee. Windows 95 and 

* ftk V ^ , uoli C 0 *" HT SlippDfl. 

FREE ^VNWH.UW ■ DU in ,effaces to VB, 
product patches VUiWWf VC++, amt Borland C++, 
on the Web a! 
http://www.lahey.coni. 


Fortran is our forte 

Specializing in Fortran 
lanpwge Systems Since B67 

FREE, unlimited, 
expert technical support 


Guaranteed bug fixes or 
workarounds within 
60 days. 


800-548-477^ 

or 

702 - 831-2500 

Fax; 702-831-8123 
sales® lahey, com 
http://www, lahey,com 


i State-ol-the-Art Intel 
Pentium and Pentium Pm Optimizations. 

US$895 

Educational, tnuUiple+copy, and 
site-license pricing available. 

Lahey Computer Systems, Inc. 
865 Tahoe B!vd., RO. Box 6091 
Incline Village, NV 89450 U.S.A. 


Circle 67 on Inquiry Card (RESELLERS: 68}. 



"Run Client/ServerAppliestians] 
Securely over the internet* 


SECURE a 
SQLBase «* 


— 


n Use the Internet as a secure virtual Wide Area Network 
m Develop powerful Internet applications using 4GL toofs 
H Use SQLWindows .Visual Basic, Power builder, Delphi, C++... 
SI Provides automatic data-stream encryption for al t SQL data 
m Uses RSA security and Netscape's secure socket references 
in Includes a complete enhanced version of SQLBase v&1 
m Transparent to users, developers and administrators 


Use the Internet to securely access 
your client/server applications 

Use CllenVServer tools for 
remote access solutions! 

Pricing starts at Si ,595 for a 5-user version 
Call 1-800-486-DUNN ext, 405 
http:// www. dun nsy s .com 

l _ 



e m u t W 


*=■ RSA 


Dunn 

syilemi, inc. 

_ J 


Circle 121 on Inquiry Card. 




























































Andrew 


Wcrd Processor Drawing Editor Widget Set 
Application Builder Scripting Language Coding Toof 
Mai! Reader, Writer, Manager 
Compound Document Architecture 
Objected-Otiertted, C++, UNIX, X11 


Ti, e Andrew User Interface System has been a part of 
the campus computing environment of Carnegie Mellon 
University since 1986 and has continuously evolved tt> remain 
at the forefront of multimedia information technology. 


Just Released! 


| Andrew 7.4 Binaries in C+4 | 


Andrew Lontorlium Carnegie Mellon Lniversity, 50(MI Forbes Avenue. Pittsburgh, PA 15213 
Web: http://wwwx&.cma edt^-AHS T*h (112) 268 07 JO 


Circle 11 7 on Inquiry Card {RESELLERS: 11 S) t 


Let your "true colors shine through" 
when you advertise your 
computer products in the 

EVTE 

HARDWARE/SOFTWARE SHOWCASE 
our popular, affordable, 

4-color advertising section! 

For more information call your BYTE sales 
representative (see listing, 
page 213) or fax 603-924-2683 


MOVING? 

To change your subscription mailing address 1 please 
complete the form below and send it to; 


EVTE 


BYTE Subscriber Services, PO Box 555, Hightstown Ni 08520 
Fax: 600 426-7007 

Phone (9 a.m. to S p,m„ Eastern Time, Mon-Fri.) 

800-232-2983 (U.S.), or 609-426-7676 

Current/Old Address: 


Account Number 


Name 


Company 


Address 

City/State/Zip 

New Address: 



Name 
Company 
Address 
City/State/Zip 

Please allow up to 3 weeta for this change to become effective, 

A Dhnskm ofTheMcGntw-HiH Companies. 



VIRTUAL REALITY 


FIVE GREAT PUBLICATIONS! 
ONE LOW PRICE! 


Virtual Reality an Exploding Technology 

ts an exclusive f&porl on Ihe explosion of 
VH in medical, amusement. consumer and 
other arenas, Plus news blurbs on maifeat 
ondry hy heavyweights & Fortune 500 ! s. 


VR Resource Directory is your guide to 
involved in 


hundreds of companies involved in VR 
products, books, software, professional 
uade organizations, clubs, more. 11 


VRML Prfmar explalns VRML, building vi rtual 
worlds on the internet, great VR worlds to 
visit on the internet, ABCs of setting up your 
own internet home page, more' 


De sktop VR cmimm a complete primer on 
using VR on your PC, plus, wtvene to gel low 
cost HMDs fhead mounted displays) & other 
equipment, the famous Mattel PowergJove 
hack (convertifig a S69 Poweiglove for use 
with VR), Poweiiiove sources, listing of virtual 
world buitding software, comprehensive listing 
of HMD □ornpatitxlity with papular games & 
software, more' 


VR InfoMania contains great listings of 
internet websites devoted to VR, VR books, 
VR magazine articles S research papers. 
Interne! FTP download sines & Vfi-raJated 
newsgroups, article listings from back 
issues of vp magazines, where to go to 
experience real VR. reviews ol popular VR 
books, glossary of VR terms, great VR 
applications, the future of virtual sex, more' 


FREE BONUS! 


The first 1,000 orders will receive the 
publication VR Cart oons featuring dozens 
of funny cartoons about VRT Yours 
absolutely FREE/ This is a limiled printing, 
so don't miss out/ Order today 



fritrediftte Ml file!" 
-Pam Fifert 


" Hu raring with info” 
-Pat Hak 


A VH smorgasbord r 
-Sid M i read 


Five Publication Set! 

■m— ■ Pius FREE BONUS VR Cartoons 

vr 

’ ttifasnif,! * 


it 


1 ^ ^ 



E3 


24 Hotip 
Toll Free 
Order Line 


1 - 800 - 951-7100 

Fax Orders 619-485-8968 




Send Check or Money Order to: Virtual Reality Publishing 
T64S6 Bernardo Center Drive, Suite 378, San Diego CA 92TZ8 


30-Day 
Satisfaction] 
Money-Back 
Guarantee* 


"'Sants day snipping on Fedex orders received deters 4 pm E$T Persona/ check orders hefo2 (feats 
for check- in p/eer. No COO orders tgtermtmaiofdets must be paid in US funds. Cat! for International 
$&H charges. Wepartipps/e yi /tie SBB Care Program fomgti /he Better Business Bureau of San Diego. 


ORDER TODAY... HAVE ST TOMORROW! 

Circle 11 9 on Inquiry Card (RESELLERS: 120). 


A Message to Our Subscribers 


From time to time we make the BYTE subscriber list 
available to other companies whose products or sen 
vices would be of interest to our readers. We take great 
care to screen these companies, choosing only those 
who are reputable. Furthermore, subscriber names are 
made available for direct mail purposes only; telemarket¬ 
ing calls are strictly prohibited. 

Many BYTE subscribers appreciate this carefully 
managed program, and look forward to receiving infor¬ 
mation of interest to them via the mail. While we believe 
this information is of benefit to our subscribers, we firmly 
respect the wishes of any subscriber who does not want 
to receive promotional literature. Should you wish to 
restrict the use of your name, please send your request 
(including your magazine mailing label, name, address, 
and subscription account number) to: 




BYTE Magazine Subscriber Services 
PO Box 555, Hightstown, NJ 08520 



A Division of The McGraw-Hill {Companies 
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A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART 


THE BUYER'S MART is a unique 
classified section organized by 
product category to he ip readers 
locate suppliers. Each ad has Inquiry 
numbers to aid readers requesting 
information from advertisers. 

AD FORMAT: Each ad will bo 
designed and typeset by BYTE. Do 
NOT send logos or camera-ready 
artwork. Advertisers should furnish 


ACCESSORIES 


typewritten copy. 2 ri x1 Vis" ad 
can include headline (23 characters 
maximum), descriptive text (300 
characters is the maxi mum recom¬ 
mended) plus company name, 
address, telephone and fax number. 
2"x2 5 /a M ad has more space for 
descriptive text (850 characters is 
the maximum recommended). 
DEADLINE: Ad copy is due 


approximately 2 months prior to issue 
date. For example: November issue 
closes on September 8. Send your 
copy and payment to: 

THE BUYER'S MART, BYTE 
Magazine, 1 Phoenix Mill Lane, 
Peterborough, NH 03458. For more 
information please call Vivian Bernier 
in BYTE sales at 603-924 25 21 or 
FAX: 603-924-2683. 


RATES (Jan. 1996) 

a-s 6-11 

Issues 


12 

issue* 


1 ad $790 

$760 

$665 

ZVTA" 2 ads/issue - 

- 

635 

3 ads/issue - 


600 

1 ad $1,500 $1,516 $t,330 

2"x2V-F 2 ads/isaue - 

- 

1£65 

3 ads/issue - 

- 

1200 


SVGA Splitters 

Monitor, Keyt>oard and Mouse spliners, multlpfexefs and 
high quality cables to 250 feet. 

Connect 2 or man* monligrs to your PC 
Support la 1600x1200 - MADE IN USA 
*- Access 1 PC from several keytwarcfs or vice versa 
> SVGA -- > TV Converters 

HA II KISUSCH http:// www.haHresearch,tom 

Santa Ana, CA {714) 641-&B07 800-959-6439 


BAR CODE 


Bar Code Readers 

For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

* Attaches as 2nd Keyboard, no software changes 

* Reads 2of5,120, UPC/E AN. Code 39, etc. 

* External or Internal attachment on PC 

* Wand, CCD, Slot Badge, Magstripe or Laser 
A Supports DOS, Novell, UNIX, Mac OS, etc. 

* 100+ Configurable Options 

*• Supports USA & International Keyboards 

* 2 Year Warranty, 30 Day $$ Back Guarantee 

* Direct From Manufacturer 

* Top Rated by Independent Review 

* Complete with CCD Scanner - §599 
+ Complete with Laser Scanner - $655 

* Complete Wand only Reader- $329 

Worthington Data Solutions 

3004 Mts&ioft Street ■ Santa Cruz. CA 90060 406-456 -6968 

800-345-4220 


Portable Reader 

* AA Battery Operated, S4K or 256K 

* Display messages and optional voice messages 
lell operator what to do. Messages are easily 
recorded (like answering machine) m any 
language. This unit Is EASY I 

* Double duty as Non-portable Reader 

* 4x20 Super twist LCD Display, 35 Rubber Keys 
-* 2 Built-In Inventory Programs or create custom 

* Download tables and Pick Usts 

* Wand. CCD, or Laser Scanner tnput 

* Serial Interface and Keyboard Interface 

* Reads 2of5, UPC/EAN, 128, Code 39, etc 
-*■ 2 year Warranty on Reader & Wand 

* 30 Day Money Back Guarantee 

* G4K Complete with Steel Wand - $799 

* Small Size and very long battery life 

Worthington Data Solutions 

3004 Mission Street * Santa Cruz, CA 95060 

406-43&4936 FAX 100 453-9964 800“345“422Q 


BAR CODE 


Labeling Software 

for QOS and Windows with dot-matrix, LaserJet oi 
DeskJet. Easy WYSIWYG design. Any lormat/size Mix 
big text, barcodes, and PCX graphics. Formats for AlAG, 
KMart, Sears, M1L-STD, Penneys, WalMart. File Input. 
Label RIGHT for DDS-S279. LabelRlGKT tor Wlndows- 
$295. 

30 Day Money Back Guarantee 

Worthington Data Solutions 

(408) 458-9938 800-345-4220 


RF Terminal 

Communicates 2 way to Serial Base Station from 
2Q0-60D ft Relay units extend range to 4000 ft 
1-16 terminals per base station. Keyboard, wand, 
CCD or laser scanner Input. 16 selectable fre¬ 
quencies. Small size and low weight - 12 oz. with 
batteries. Base Station - $795. 

Terminal-$1095, 

Worthington Data Solutions 

(400) 459-9930 (800) 345-4220 


Windows Bar Code Fonts 

Add bar codes to any font based Windows pro¬ 
gram. Fonts designed for dot matrix, DeskJet 
and LaserJet. Print Codabar, 2 of 5, Code 128, 
UPCVEAN and Code 39 inside your Windows 
program. TrueType fonts, bitmaps and metafile 
support included. Only $199. 
Worthington Data Solutions 

(408) 458-9938 (800) 345-4220 


Portable Bar Code Reader 

> Use as a PORTABLE, WEDGE, or SERIAL 

> 9V Battery Operation with Lithium Backup 

> 2x16 Supertwist LCD Display 

> 54 Key Keyboard with Separate Numeric Keys 

> Real-time Ctock Supports Date S Time Stamps 

> Reads all Popular Bar Codes (16 types) 

> Wand, CCD, Laser, or Serial Input Devices 

> Built-In Program Generator 

> Create Your Own Custom Programs 

> 6 Built-In Inventory Programs 

> Up to 250 Programs Can Reside in Memory 

> Create up to 25Q Date Files per Program 

> Up to 250 Lock-Up Files In Memory 
>- Buttt-ln Calculator 

> Supports HAYES Compatible Modems 
>■ 64 K Memory with Data Compression 

> 30-day $$ Back Guarantee - 1 Year Warranty 

> Complete Unit with WAND Scanner - $795 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway. Euless, TX 76040 

(800)648-4452 (817)571-0015 FAX (817) 685-6232 
www.amltd.com 


•-COLOR-Add $100 ‘ 


BAR CODE 


BAR CODE READERS 

For PC, XT, AT, PS/2, & Serial Terminals 

> Emulates Keyboard: Works With Any Software 
V Data Appears as Keyboard Input 

> Uses Enhanced Decoding Algorithms 

> Accepts Wand, Slot/Badge, CCD, Laser, 
Magnetic Strip© Reader, & RS232 Serial Input 

> Reads All Popular Bar Codes (16 types) 

> Reads HIGH, MEDIUM. S LOW density Codes 
>■ Auto-Discrimi nates Between Bar Cod© Types 
>- Easily Programmed with a Bar Code Menu 

> Over 140 User Configurable Options 

> Daisy Chain Up to 96 Readers 
>■ Supports NOVELL Networks 

>■ Supports US & INTERNATIONAL Keyboards 

> Direct From Manufacturer 

>■ 30-day $$ Back Guarantee, 1 Year Warranty 

> Complete Unit with LASER Scanner - $645 

> Complete Unit with CCD Scanner - $299 
>■ Complete Unit with WAND Scanner - 3299 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

(800)648-4457 |817) 571-9D15 FAX (817) 685-6287 

www.amltd.com 


Bar Code Printing Software 
Labe I Work 5 for Windows 

► Prints all Popular Bar Code Types (19 Types) 

► Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25%-4Q0%). Templates 

► Rotates Text, Bar Codes, and Graphics 
Supports Windows Compatible Fonts 

► Choose From Over One Hundred Popular 
Label Formats or Design Your Own 

►- Rich Text Support: Mix Styles, Types, & Sizes 
*■ Automatically Prints Serial Numbers 

► Imports 8 Exports Graphic Files: 

TIFF, GIFF, BMP. PCX, WPG. WMF. TARGA 

► Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 

► 30-day Money-Back Guarantee, $295 

* * * CALL FOR FREE DEMO SOFTWARE * * * 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817)571-9015 FAX (817) 685 628? 

www.amltd.com 


Bar Code Library DLL 

Bar Code Library sends her codes to the display, 
Windows clipboard, bitmap file, or printer. Bar Code 
Library supports most applications with a built-in 
programming language that can call a DLL. $329, 

32 Bit version $649. 

StrandWare, Inc. 

715-833-2331 Fax: 715-833-1995 

800-552-2331 (in US) 


Inquiry 451. 
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BAR CODE 


Bar Code SDK 

Includes 16 and 32 bil OLE automation objects, 
Windows DLL and C library for 10 symbologies, 
Works with Visual Basic, Windows GDI, or 
DOS/UNIX C programs. Includes Code 39 
TrueType and PostScript fonts. Only $199. Fonts 
only S49. 

Source Code included! 

SureLogic, Inc. (206) 547-1419 


Inquiry 452. 


CAREER OPPORTUNITIES 


SOFTWARE ENGINEERS 

TravelTech Staffing, fnc. 
needs experienced software 
engineers for 3 to 12 month 
contract assignments in several 
US cities. We provide top pay 
and benefits, subsidized hous¬ 
ing, travel reimbursement, and 
more. Fax your resume to 1 -800 



Inquiry 461. 


WINDOWS™ LABEL PRINTER 

GEMINI Is the ADC industry's first Windows-only Iptjel 
printer. Impeccable print reality, rugged all-metal con¬ 
struction. many bonus features standard; allows you to 
print labels and bar codes from the Windows applica¬ 
tions you already use, without special labeling software 
or programming- 

THARO SYSTEMS, INC. 

P.O. Bon 798. Brunswick, OH 44812-9798 

till in;/ wwwi, maro. com/tlMf <y totem el e-mail: tha re&'tha ro .com 
330-273-440B Fax: 330-225-0099 


792-7996, Visit our web site, or 
call for a free brochure, 

1-800-282-0360 

www. tra veltechstaff i ng.com 

TRAVELTECH 

STAFFING, INC, 

Inquiry 453, 

Inquiry 457. 

BOOKS 


CD-ROM 



12,000 COMPUTER TITLES 

Easy browsing & ordering in cur online stares. 
Computer books from 450 publishers , Web URL 
http://www.ctj mpubaoks.com. Excellent customer 
service & technical assistance. Worldwide FedEx & 

US Mail shipping. MC/Visa/AmEx/Novus/JCB cards. 
CompuBooks* Online Bookstores 

512-321-9652 Fax 512-321-4525 BDfl-BBO-6818 


Consolidated CDROM, Inc 

Worldwide suppliers of CD“ROM software. 

We do import, export, publishing & distribution. 
We also buy & self all types of memory chips. 
Dealers Wanted! 

102 Greenwood Ave Wyncote PA 1 9095 USA 
0OO-0CD-ROMS 215-572-9031 12 15-572-9832 lax 
Email: cd ram© oonstdedrom / www.eon^dcdrom.ccm 


WALNUT CREEK CDROM 

FrefcBSD. 2.1 RcwiJk. solid Bertsietey Unix for PC w/sre. 

2 disc set. easy Install, 6 mo updates.$39.95 

Slackware Linux. 2 disc ’OFFICIAL* Stackware 3.0. 

Interna ft toiterite. Quarterly updates. ..$39,95 

Ci« MS Windows. 40OO+- Windows programs, games, 
drivers. Ionts, shells. see. Indexes in German/Sparasli/ 

Italiari/French/Engfish/Japanese. Qoar updates.$29.95 

Hobbes OS/2. 1000 MB Free/Shareware drivers, app's, 
etc. OS/2 Mag's product of the year! G mo updates $21,95 
Simtel MS DOS. I discs, premier Internet technical 1 , 

programming Free/Shareware,—™.„. $29.95 

Black Hawk. -New Win. 95shareware cctlaction...... $29.95 

Internal Infp. 17,000 (Jw’s. FAQs, FRCs, & JENs, $39,95 

Music Workshop. 2 Music prog., midi, demos, etc.$39.95 

Projecl Gutenberg. 350+Copyright tree books..$39,95 

Scientific Library. Technical shareware. DOS,Win..$39.95 

POtf-Hay. ftay-tracing images, sre, documentation,. $39,95 

6D+ titles about Windows 95 & NT games, Td, perl, QRZI 
Ham Radio, Music. Fonts, Royalty-tree images 

Call for your FREE catalog today! 

All our products are an condi 11 anally guaranteed! 

1 - 800 - 786-9907 

4041 Pike Lane, Ste 0-2 14 t Concord. CA 94520 

+1-510-674-0763 Visa/MC/AME*, hx: +1-510-674-0821 

□ rd ers@cdr □ m.c urn http :// toww.edrumegm/ 


Inquiry 468. 


Inquiry 462. 


CAD 


COMMUNICATIONS 


Circuit Design Software for Windows 

Easydo-use schematic entry, PCS design, and Sim¬ 
ula) ion software, starting at $149 each. Complete 
PCB package with schematics, autonouter, and lay¬ 
out for 2-layer circuit boards, $399. Enhanced ver¬ 
sion with autoplacement, more symbol libraries, 
and up to 16 layers, $649. CAM Tile outputs. 

Mental Automation, Inc. 

5415 136th Place, SE-Bellevue WA 38006 

(206) 641-2141 FAX (208) 549-0757 BBS (206) S41-2B4B 

httprfww w. mentala .com / 


Inquiry 454, 


CAD/CAM 


CONTOURING MOTION CONTROL 

FROM A PRINTER PORT! 

Indexer LPT™ software 5249 

VERSION 3 visajmc 

■ Controls up to six stop motors simuftaneously. 

* Linear and Circular Interpolation 

■ New features to accommodate machine control 

* Easy-to-use device driver. Super Manual. 

■ CAO-CAM interface available 

A . , * . Corpoialion, 1422-AnmM Aw 

Ability Systems RMj*vRXt 9 OTl( 215 l 55 ?- 433 B 

http://www.abiEi1ysystGm5.com FAX - ^ 667,7816 


CD-ROMS 


-$30 00 
$35 00 


$35.00 


$35.00 

$30.00 


$2500 

$7,50 


JAVA - Dev Kit, - -.$25-00 

HoUAVA browser, demo appleTs, arHina docs 

WINDOWS 95.COM...32-W5 Shareware Collection. 

W1NSCTE 

Utilities lor Windows 3.1. NT. Windows 95. more-3 

HOBBES OS/2. 

Software, games, utilities, fixes, updales 

BSD)SC - NetBSD. FreeBSD. XFre*08 $ XtlFK. 

INTERN ET TOOLS .,.. 

Networking tools & utilities SLIP & PPF 
LINUX Developer's Resource 
Slwkware. Her) Hof!, more! 

LINUX Instelialion & Gelling Started Guide . 

24$ pg manual 

LINUX TOOLBOX- ... 

CD Bet & install Giutie For beginners I 
MOO-TIFF far LINUX - 100% Moth compatible Glit... 

MOO-TIFF for FreeBSD - 100% MoUt OOmpatiWe GUI 

MOTHER of PERL. 

Source $ binaries ter UNIX DOS, NT. MAC 
RUNNING LINUX 

576 pg manual ter evsrylning about Linux 
SOURCE CODE - 4 4 BSD-UhZ, GNU. InleiYwns. mure 
STANDARDS - flFCs. IENS. ITU/CCITT BteeBmk . 

TCLiTX - software to detretop X-Winduw» apps,. 

TeX - typesetting tools ter marnemalical £ sdenwh: docs 

WORLD WIDE Catalog. 

See Ihe WWW without being on-line 11 

X-FlLES - Complete sources ter Xl 1FI6 fl XFreeSE.$35 .CO 

Phone Ckdets: t-BOO-KG-6613 We accept 

Fss Orders: vt-520-526-95 F3 HC, VISA $ A Af£X 

Inll Ftione -1-52D-526-9565 

Web Orders www rniornagx; con E-mail: ordeis@i 1 tionEi 131 c. 001 n 

InfoMagic lisso N. H*y 09 . Flagstaff, a z mom 


$45.00 

$09.00 

$99.00 

$35.00 

$19.95 

$30.00 

$30.00 

$35.00 

$35.00 

$30.00 


Frame Relay, X. 25 , BSC, HDLC, SDLC, PPP 

Flock sons, com pile m, itiaxpentive a ltd rebus! PC APIs anti 
rooter Implementations. Do board protocol support reduces 
PC overhead. 

- For MS-DOS. Windows, Win PIT. Untat. OS/2. Netware and others. 

* Routers Interconnect any PC systems or LANs. 

- Cards for 56kbps to T17E1. 

* Superior test and diagnostics including SNMP 

Sangoma Technologies Inc. 

[80G)-3B8-2475 - (905KF4-1990 ■ Fax: (905H74-9223 
E-Mail: dm@sangDma.com * Web: www.-sangoma-com 


COMPUTER GRAPHICS 


Work On-Line 

Work from home to help us create our “Virtual 
World Project*. Use your 486 or PentiumPC to 
create 3D models for our CD-ROM. Average up 
to $30 per hour with a signed contract. Software 
is required and training is available. 

http;//ww.3dt,net/3d~art/ 

3rd DimensionTechnologies,lncj'800455-355B 


Inquiry 455. 


CAD Solutions Software 

TG-CAD Professional v.6.0 

“The best in CA D/CAM Software Development" 

A C/C++ Windows 95, Win NT, Win 3,1 CAD Developers 
Kit by Disk Software, For Information Cali: 
214-423-7280 800-635-7760 Fax 214-423-728B 

disksoft @ iK.oeicom.conn BBS: 214-081 -9322 

Disk Software, Inc. 

P.G, Both 941152, Plano, TX USA 75094 


Inquiry 456. 


Inquiry 459, 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 
RAID NOW AVAILABLE 

Nd Device Driver^/ M SCO EX needed. Complete Krt 
Networks CD Roms, unlimited user license, DISCPOFTT. 

"JES, NONE BETTER AT ANY PRICE" 

Call NOW; 1 (800) 462-1866 305-597-3986 
h ftp ://w ww. je sed ro m .cum 


Inquiry 460. 


Inquiry 463. 


DATA ENTRY SOFTWARE 


DATA ENTRY SOFTWARE 

Full featured, heads-down data entry 
with two-pass verification, edit language, 
output record reformat, operator statistics, 
key from Images (NEWI) a free tech support. 
For PC, PC LAN, 5/36, AS/400. 


FREE 30 day trial. 


Computer Keyes 

Tel: 

206-776-6443 

21929 Mak ah Rd., 

Fax: 

206-776-721D 

Woodway, WA 96020 

USA: 

600356-0203 
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DATA RECOVERY 


ENGINEERING SOFTWARE 


LANS 


We Can Save It! 

Ail Platforms - All Storage Devices 

Proprietary techniques so advanced we 
rescue data others simply abandon, 

DriveSavers 

Restoring data since 1985 

I -800-440-1904 

_ 415-883-4232 _ 

Inquiry 464. 


SCIENTIST® 

FITS EQUATIONS TO DATA 

FREE 30-day version available on 
the Web at http;f/www.mimmath t com 

MicroMath Scientific Software 

1-800-942-6284 Fax (SOI) 943-0299 

Inquiry 469. 


Little Big LAN 

The most flexible network 

• Peer to Peer LAN to 250 nodes 

• S75 total software cost, no! per node! 

■ Link via serial, parallel, or Modems 

• Also via Ethernet or Arcnet, or mix! 

• Typically only 40k of RAM 

information Modes 

617-367-3339 / P.0, Drawer F, Denton TX 76302 
Fax B17-382-7407 Orders 600-628-7992 


Inquiry 475. 


T he Leader in Data Recove ry 

• Expertise in virtually every operating system 
& media storage device. 

• 24-Hour support & emergency services available. 

• Call for a FREE consultation I 

0 NT RACK DATA RECOVERY 

MN: 1-800-872-2599 * CA; 1-800-752-7557 

DC: 1-800-650-2410 - Europe: +441372 741999 

Inquiry 466. 


DATA RECOVERY when I.T. Matters 

* Tape, Optical or C D. Media 
-Accidental Overwrites 

• Hardware or Software Failure 

VOGON 

Europe Tel +44 (0) 118-969-0042 

Fax +44 f0) 118-989-0040 
USA Te! 405-321-2585 Fax 8242 
G ermany Tel +49 (0) 180-522 -15^ 4 2 
Fax +49 (0) 89-69-37-00-55 


Inquiry 466. 


DATA/DISK CONVERSION 


CONVERSION/DUPLICATION 

Tape: 4mm, QIC, 8mm, DLL 9-trk, 34B0/96/90E 
Disk: T, 3V*\ 5Vi* t 8" CD-ROM 

1 - 800 - 357-6250 

Shaffstall Corporation 317-842-2077 
7901 East 86th Street Fax 317-842-8294 
Indianapolis IN 46256 sales @shaffstalLcom 
Since 1073 http://www.shaff5tall.com 


Inquiry 467. 


EDUCATION 


B.$, & M.$. In COMPUTER SCIENCE 

The American Institute Fgr Carnputer Sciences afters an m- 
deptti home study program to earn your Bachelor of Science 
at home S.S. subjects covered ere; MS/DOS, BASIC, 
PASCAL, C. C++, Dala File Processing, Data Slructures & 
Operating Systems M.S. pregrain includes subjects id 
Software Engineering and Artificial Intelligence. Ada and 
Using Windows courses also available. Accredited Member - 
World Association of Universities and Colleges, 

AMERICAN INST for COMPUTER SCIENCES 

2101-BY Magnolia Ave., Suite 200, Birmingham, AL 35205 
1 -800-767-2427 ■ I -205-323-6191 


FOREIGN LANGUAGES 


WORLD S LANGUAGE CENTER 

Automatic Translation with a push of the buuon 
Chinese, Japanese, Russian, 150 languages 
Dictionaries - Fonts - Learning - OCR etc. 
Best Prices * Best Service 
FREE CATALOG 

TransLcinguage Inc. 

800-308*8683 Fax 714*279*9368 

PQ Box 18024, Anaheim Hills, CA 92807 


Inquiry 470. 


HARDWARE 


Pre-Owned Electronics, Inc™ 

THE Independent Provider, serving the Dealer, 
Professional, Corporate. Government, and 
Educational Buyer since 1985. 

APPLE II* & MACINTOSH® 

SYSTEMS« PARTS»EXCHANGE REPAIRS 

Call for a Catalog.. 800-274-5343 

125 MIDDLESEX TURNPIKE “ BEDFORD, MA 01730 


Inquiry 471. 


HEWLETT-PACKARD 

Soy - Sell - Trade 
LaserJel ColorPro 

DeskJet DraftPro 

Rugged Writer DraftMasler 

Electrostatic Plotters DesignJet 

HP 9000 Workstations and Vectras also available. 

Ted Dasher & Associates 
Your Hewlett Packard Remarketing Specialist 
Phone: ( 205 ) 591-4747 Fax: { 205 ) 591 - 110 B 
( 600 ) 636-4633 _ E-mail : salesgdashpr.com 

Inquiry 472, 


HELP WANTED 


# $200 - $500 WEEKLY * 

Mailing travel brochures. No experi¬ 
ence necessary. For information send 
a self-addressed stamped envelope 
to: 

Internet Travel 

P.O. Box 680610, Miami, FL 33268 

Inquiry 473. 


LASERJET PCL PREVIEW 


View, Fax and Merge your LaserJet PCL files! 

New! Visual PCL displays on-screen in Windows 
your multi-page print tiles complete with PCL 
forms overlay macros! Fax rejected pages with 
standard Windows software. Uses true PCLSe 
fnteltjfonf outlines. Use Forms Electric to create 
and merge PCL forms overlays In Windows, DOS, 
and UNIX. Developer libraries and evaluations 
available. 

Visual Software h ttp://www. v isua Lco.uk 

Fax: +44 1BOS 742 426 getfdes® vlsuaLco.uk: 

Inquiry 476. 


BUSINESS SOFTWARE 


Accounting Software 
http://www.capitalsoft.fi 

□ 100% C++/MFC Q Source Available 3 

Oy Capital Soft Ltd 

Teknilkantie 12. FIN-02150 Espoo, Finland 
Phone: +358-0-4354 2068 Fax: +358-0-455 8508 


Inquiry 477 


PROGRAMMERS TOOLS 


The Fastest xBASE Engine... 

for C, C++, Visual Basic and Delphi programmers. 
Get mulli-user compatibility with FoxPro, Clipper and 
dBASE files. CodeBase te portable between DOS, 
Windows and UN IXI Indudes client/server option 
as well as dale-aware custom controls and a visual 
report writerl 

FREE 30 day trial 

Call Sequiter Software Inc. For details! 
Phono 403 437 3410 _ FAX 493 438 2999 

Inquiry 478, 


SECURITY 


Az-Tech Software, he. 

Leaders in Software Security 

EVIHLOH ■ Snle-P • EVEBHT 

Phone: (816) 776-2700 *310 
lax: (816) 776-S398 * Uepl: SJHG-3III 
internet: wwn-.aZ'lech'Com 

E-IHail: * skies @ai- lei li.com \u 

Inquiry 479. 


ENGINEERING SOFTWARE 


ENTERPRISE WIDE VIEWING AND MARKUP 


Us# AutoVus Professional to view and mark up documents 
Gain access to over 160 file formate from engineenng, vec¬ 
tor, raster, hybrid, wordprocessor, spread shoot, database, 
(ax, and more. Supported formats include AutoCAD DWG, 
Micro-Slation DGN, TIFF, Word, WordPerfect, Excel, and 
motfe, Avaftabte for Windows. DOS, and UNIX, 

Cimmetry Systems Inc, 

(800) 361 -1904 Tel: 514-735-3219 Fax: 514-735-6440 


Inquiry 468, 
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INTERNET 


Gamelqn. Internet Files 

hup:// w ww.Jtt enoi. c om 

Bull'll powerful, sapmsliuted programs with a test 00 persisted data 
soiiwnrir library mar fits the archiiecturtr ol the internet. Gaihnr lumpy imcmd 
data i?r use tee Interne! ter prftgfam-ln-ptografii data exchange. Qbjecl 
nasling, hyperli-nhing, indexing. iraraadion pnanagemersl, and mere. 

■ Solaris, Windows 3,1 VY+ndows 9SWT, OS/2 {asktor Mas, Linux) 

* APIs tar C++, C, Visual Sasic S Delete (ask ter JAVAI 
Menai Corporation 
1010 0 Cantoo Real.,Suin' 57D, Menlo Park, Calforna ^4025 
<8W> 4 26 (USJ or (415) 853-6450 

MX(4l5) li-irafli [nlMisenalxon 


Inquiry 474. 


THE ULTIMATE SOFTWARE SECURITY 

STOPCOPY lamily - UNCOPIABLE copy protection 
STOPVIEW sol!wore encryption 
NETUMIT network license metering 
DOS, Windows (3.X, 95, NT}. Mac. OS/2, supped 
Machine Tie. Internet Protection, CD-ROM Protection, 
5 eriaHz 9 tlqn, Date & Execution Umilatian, Registration, 
Remote Authentication, Concurrent User Limitelian 
Our products destroy ALL of our competition 

BBI Computer Systems, Inc. 

141Q5 Herilage Lane- Silver Spring, MD 20906 
IPO/TRT-AWI WHVB79-7ZZJ Mjm-im FAR; 301/4SII-7MS 
E-mail: frtil@bMes.wtri Web: Wtp^/www.tibiB-caiit _ 


Inquiry 400. 
































































BUYERS MART A DIRECTORY OF PRODUCTS AND SERVICES 


SECURITY 


CRYPKEY SOFTWARE LICENSING SYSTEM 

"Sotofiffi Copy PMrctiDfi will- HO Hardware Key and NO Disk Ksy' 
CrypKey ir software copy protection that rs 

■ completely securt from any disk copy program 

* completely compatible wtfti MSDQS, MS WINDOWS, 

WIN 95. WIN NT 

* completely compatible witii CD-ROM. BBS. or Internet 
distribution! 

* customer Iriendly - m disk key. no hardware key, less 
support calls 

CrypKey can increase your software sales by allowing you to 
sell your program 

■ by increments - sell add-on software options or levels to 
your customers 

■ by number ol runs - e.g. sell 100 calculations for SI00.00 

■ by time period - e.g. lease or demo your program 
for 60 days 

CrypKey uses a nu menc key that can be transmitted by ptiong, 
fax. or email. Sell your customers more options, more copies, 
more time or more runs instantly, just by making a telephone 
call (great for overseas customers or distributors). CrypKey is 
produced by Kenonic Controls Ltd. - engineering and 
software since 1972. 

Kenonic Controls Limited 

HTS-tm Street South East 
Calgary, Alberta, Canada 72H 2S6 
m) 2 mm • tax: m) mmt 
_ INTERNET srypkBy&kBmnio.com _ 


Inquiry 481. 


Cop's Copy Lock II 

Professional software protection. 

DOS, OS2, Win 3.1, Win 95, NX Networks. 

CD-ROM and Internet Security. 

Known and used world-wide since 1984. 

www.linkdata.com 

LINK Data Security 

Int'l: + 45 3123-2350 Fax: + 45 3123-8448 


CRYPTO-BOX™ loiks in Your Profits! 

The Marx CRYPTO-BOX is the result af 10 years 
experience in sflstihrt software proletlion. 

• microprocessor controls ID codes, memory, dynamic 
algorithm and high speed data encryption 

• remote access to passwords and counters 

• license metering in nelworks- single key per LAN 

MARX Inter national, Inc, 

20 EmeculivE Park West. Suite 2027, Atlanta. GA 30329 

4W-3Z1 area 1-SOO-MARX-tNT ra* 4W szi-QTM 

Visit our Home Page: http://www.marx.com 


Inquiry 482. 


KEY-LQK !L™ SECURITY 

Software Piracy Prevention — Survival 14 years proves 
eflediveness. Active algorithm, programmable memory, 
counters, date control, remote update, No ID on device. 
Low pricing (g.g. Sie.SO each for 5). 

No startup costs. 

Also, ACCESS CONTROL systems and disk drlve/system LOCKS 

MICROCOMPUTER APPLICATIONS, INC. 

3167 E. Otero Circle, Littleton, CO S0122 
http:// vmwcsn. net/keylok 
1-8QCM5&-&565 {303)770-1917 FAX; (303)770-1663 


Inquiry 483. 


SECURE! 

•Your Software Security & information 
•Your Hardware - Inside & Out 

Buy the Best PC Hardware “Rail Lodi 11 . 
Lock PC Anywhere (can be- used to hang the PC 
to wab/side/uruder table top) 

FAX: USA (81B) 592-0307 UK (171) 734-6395 

ISRAEL (7) em 843 

nobie#netvision. nel.il http:// www.nable.ca.il 


Inquiry 484, 


SOFTWARE/DEVELOPMENT 


ADVANCED DEVELOPMENT TOOLKITS 


EDAT 

Cimmetry System's Engineering Data 
Access Technology (EDAT) provides pro¬ 
grammers with complete access to CAD 
drawing information. Use EDAT to read, 
query, write and modify AutoCAD DWG, 
DXR and MicroStation DGN formats. EDAT 
is available on Windows, Win 32s, UNIX 
and DOS. 

VCET 

View enable your application with VCET 
(Viewing and Conversion Enabling Tech¬ 
nology), the most extensive viewing 
libraries. Add viewing capabilities lor over 
160 file formats within your Windows 
application in a matter of hours. The same 
technology used in AutoVue and other 
leading viewing and document manage¬ 
ment software. 

Cimmetry Systems Inc. 

(900)391-1904 Tel: 514-735-3219 Fax: 514 735 6440 


inquiry 485. 


SOFTWARE/ENGINEERING 


Analog/Drgital Simulation!! 


- Windows, NT, DOS * Model Libraries, RF, Power 

■ Power Mac, Macintosh * More Than SOOC parts 

■ IsSpice4 Rea I Time SPICE * Waveform Analysis 

* Mined Mode Simulation * Full SPICE programs 

* Schematic Entry starting at £95. Complete 

■ New AHDL Modeling KHt! systems, $S95-$2595 

P.O. Bn 710 San P«dra, CA 9073M710 * ±- . _ _ £± 

(310)3334710, FAX(310j$33-935$ I UTU^QTl 
Call lor your Free Demo and iTitormation lot 


Inquiry 486. 


SpiceAge*4W 

Windows Analog Circuit Simulator 

The 'Value for the dollar" package you've heard about! 
* High speed Interactive Real-time analysis: AC, DC, 
Transient, Fourier, Tompenature ♦ Fast primitives 
+ Added fractions ♦Gain, phase, Impedance, group 
delay, noise, reflection caeft, and MORE are included ♦ 
Sterling at $39$ 

Tatum Labs, Inc. 

1287 N. Silo Ridge Dnve, Arm Art>or, Ml 4fl109 

313-6G3-SB10 FAX 313-663-3640 


Inquiry 487. 


SOFTWARE/GRAPHICS 


The Best Just Got Better 

ImageGear 6.0 

AccuSoft announces a totally new product - 
ImageGear™’ This replaces the top-selling 
AccuSoft Image Format Library™ that AccuSoft 
has been selling for over 4 years. ImageGear 
is not just a new version but a completely 
rewritten and redesigned product that encom¬ 
passes ail the most asked for features from our 
7000-plus customers. 


Over 45 tile formats 
RtoHnto Executables 
New & improved API 
Fast Image Display 
Nsw GUI Functions 
Robust Error Handling 


Comprehensive Scanning 
Control 
Display EFlecEs 
Tons ot Samples 
Cupboard Support 
Precision Scruflrng 
...and much morel 


Image Processing 

AccuSoft Corporation 

2 Westborough Business PK„ Westborough, MA 01501 

(800) 525-3577 

(508) 898-2770 / FAX (508) 898-9662 


Inquiry 488. 


SOFTWARE/GRAPHICS 


lcadTools 

Programmer's Comprehetisiue Imaging Soiution 

Wil h LEAS7TY.K1L5 S you CSU 

* imputt/atpon 10 +- iif ibc mtsa jwfular ffic formats 

* t'jjmpftss iimjfev wf multiple <j|>t tofts fOJ'IT G.l & IH, I'SC, 

jptr;. cupy, 

* lft)L css inures, usirifi simple or complex regions:, spacixl trans¬ 
formations, spatial Filters, hi nary fillers, hlsecigram mcnJIikailons, 
comhinlng. auto despecUm^, juio deskewing etc. 

* Convert colors' reducing/ejipiindntg color depth, gray scaling, 
hattonlif. 

* Support iny standard display device vi easy to use ultra fast 
paint, zoom, scroll, crop & pan rjlu ioes will mate your app fly. 

11 Annotate BSW documents & color Loupes: text, highlight, sticky 
mks. irtHinr, Free hand, blackout etc. 

* Support TWAIN complaint scanners. 

* Print images w/ aulomalic prcpnH'cSsLriK, Id any iupporlcd 


Download free Imaging application built with 
LEAD TOOLS § http://www, leaillools. com/ or call 

1 - 800 - 637-1835 

LEAD 



TECHNOLOGIES 

IMC09PQItATE.fi 

70F3JE SS32 (Fas) 704-372-01^ CIS: ■» LEAOTKft' 


inquiry 489. 


SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 

Everything you will need to Package, Distribute, and Ship Your 
SoNwaosI! From manuals and binders U> muiters Grid shippers 

LABELS - LABELS - LABELS 

For your diskettes, plate pr cualnrn printed 

dot matrix or taset printer... free samples 

—FREE CATALOG--* 

Hice & Associates 

S5£6 Monticello Dr., West Chester OH 45069 

Ph o ne/Fax: 513-779-7977 


Inquiry 490. 


STATISTICS 


Do you use a Xerox laser? 

Would you like to know exactly what your Xerox 
lasers do every minute of (he day? Warn to charge 
users for every page printed? 

WinCoLint - Provides billing, performance and 
statistical analysis of the status lite on 4135, 4890 
ate. - $1480 (Free Demo Available) 

Azion 

For details on these and our other products 
Call +44 1799 531179 Fax +44 1799 530435 


Inquiry 491. 


WINDOWS 


Free PPp Get On-Line Immediately, Telnet 
to other BBS's, Surf the World Wide Web, 
28.8k modems 

1 - 409 - 633-6000 

All You Pay For Is The Call 


Inquiry 492, 


YOUR AD HERE 


ADD 


COLOR 


IMPACT 


TO YOUR AD IN THE 


Buyer's Mart 

For rales and details to start or upgrade your advertising 
part 

Vivian Bernier™;" 603-924-2521 
Fax: 603-924-2683 
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ADVERTISER CONTACT INFORMATION 


To order products or request free information, call advertisers directly or send in the Direct Link Card by 
mail or fax! Let them know you saw it in BYTE! 


INQUIRY NQ. PAGE MO- PHONE NO- INQUIRY NO- PAQENtL PHONE NO. 


A 


92-93 

AC! 

290 

088-0 18-61fl9 

209 

ACROSCIENCE 

152 

303-541-0059 

106-107 AEHOME CORPORATION 

205 

at e-eei -2499 

154-155 ALADDIN SOFTWARE 
SECURITY INC 

84 

212-504-5670 

106-187 ALADDIN SOFTWARE 

SECU RITY INC 

90 

212-564-5970 

192 

ALLMICRO 

187 

000-653-4933 

179 

ALTEX ELECTRONICS 

IBB 

600-531-5309 

91 

AMERICAN ADVANTECH 

199 

000-6000609 

92 

AMERICAN ADVANTECH 

202 

000-800-5009 

218 

AMERICAN POWER 
CONVERSION 

9-9 

B00-B00-4APC 

DPTA2 

* 

AMERICAN POWER 
CONVERSION 

BA-B 

401-700-2797“ 

170-177 

ANDATACO 

171 

619 453 9101 
sit 90 

117* 118 AN DR EW CONSORTIUM SCS 

207 

412*200-6710 

• 

ANTHROCORP 

172 

300*325*3841 

* 

APPLE COMPUTE R INC 

18-18 

406-993*1010 

81-82 

APPRO INTER NATIONAL INC 

200 

600-927-5434 

169 

ARTECON 

167 

000*072-2789 

733-734 ATRIE 

4015 0 

+886-2 999-4960” 

195 

ATS-AT. SCHINDLER 
COMMUNICATIONS 

197 

313-723-1103 

* 

AVIATION WEEK 

72-71 

609426-5526 

737-738 A VISION 

77 

+836-3-577-7017“ 

193-104 AXIOM TECHNOLOGY 

299 

009-434-13Bt 


B 


169-180 BEST POWER 

91 

600-566-7200 

161 162 BEST POWER 

95 

600-565-7200 

163-164 BESTPOWER 

99 

600-565-7200 

450 

BIX 

m 

800-395*4776 

* 

BYTE 

223 

603.924* -a 883 

* 

BYTE BACK ISSUES 

178 

003-024-920 T 

* 

BYTE BACK ISSUES 

40156 

303-924-9201 

* 

BYTE CUSTOMER SERVICE 

108 

+353-91*752-792 

* 

BYTE EURODECK 

141 

603*9242533 

* 

BYTE FIELD SALES 

401520 

+353-91-752-793 

* 

BYTE MOVING 

4015 24 

609-420-7076 

* 

BYTE ON CD ROM 

225 

000-924-3521 

* 

BYTE MOVING 

207 


- 

BYTE SUB MESSAGE 

207 


* 

BYTE WEB SHE 

177 



BYTE WEB SITE 

c 

217 hnp:/Avww.byie£om^ 

94-95 

CAMELEONTECHNOLOGY INC 204 

000-440-7466 

297 

CARDIFF SOFTWARE 

148 

000-659-0755 

701-792 

COMFEX INC 

13 

714-630-7302 

* 

COMPUTER BOOK CLUS 

61 

614-759-3749“ 

180 

COMPUTER DISCOUNT 
WAREHOUSE 

180-181 

80D-959-4CDW 

703 

COMPUTER QUICK 

401511 

415-061-8030 

200 

COMPUTERIZE UN LIMITED 190 

300*526*3402 

170 

comtrolcorp 

122 

800-926-6373 

191 

CONSANINC 

186 

800-221 *6433 

• 

CORA INTERNATIO NAL LTD 

22 

703302-0698 

143 

COREL 

62 

613-720-0020 
exi 303 

181-182 CYB EX CORPORATION 

183 

205-430-4030“ 

183-184 CYB EX CORPORATION 

191 

205-430-4030” 

704-705 CYB EX CORPORATION 

CVI 

205-430-4030“ 

* 

CYCLADES COR PORATION 

199 

800-682-9252 


D 

DHAHRAN INTERNATIONAL 4DIS 22 
EXHIBITS COMPANY 


212-213 

DISTINCT CO RPORAHO N 

22 

400-366-0933 

183 

DISTRIBUTED PROCESSING 
TECH 

184 

4O7-03CF5522 

121 

DUNN SYSTEMS 

208 

600-466-DUNN 


E 


739-730 

E-TECH 

63 

+006-35*777751 “ 

703-707 

EUTRON 

401516 

+3935201003 


F 


742-743 

FA H SIMULATIONS 

35 

+31 13 5427 016“ 

168 

FAIRCOM CORPORATION 

174 

314-445-0033 

708-709 

FAST SECURITY AG 

40I57 

+49-BS-894221-20 

171-171 

FINSON 

136 

+39.2-6698-7036 

733-736 

FIRST INTER NATIONAL 
COMPUTER 

40I S3 

+086-2-710-2703“ 

186-187 

FIRST SOURCE INTL 

189 

714 446 7750 


G 



83 

GAGE APPLIED SCI ENCES1NC 202 

514 337 8893 

81-84 

GRANITE DIGITAL 

201 

510-471 -6442 

710 

GREY MATTER LTD 

127 +44*(0( 1304^554200“ 


H 



• 

HEWLETT PACKARD 

39 

800-322-HPPC 
ext 155 

100-IOt 

HIWAY TECHNOLOGIES 

208 

800-339-HWAY 

722-72J 

HYPERSYSTEMS 

4015 22 

+39-11*434*2350 


I 


109-110 

1CP ACQUIRE 

201 

008 610*6100 

* 

IDT INTERNET 

296 

000-743-4343 

720-721 

INNOVATIVE SOFTWARE 

4915 24 

+49-09-236929 

84 

INTEGRAND RESEARCH 

201 

209*651-1203 

211 

IMTEGRIX INC 

92 

000-300-0200 

112*1 n 

INTERNET SHOPPER 

205+44-[0) 101 B73 7422 

* 

INVEX 

4015 21 


65 

10 TECH 

202 

216*439-4091 

128 

IOMEGA 

1 

23 

808* 2.IOMEGA 
aajai 

. 

J 

JAM ECO ELECTRONICS 

193 

800-831-4242 

Ill 

JK MICROSYSTEMS 

204 

510-236*1 t5t 


K 


66 

KJLA 

291 

BQ0-505-6749 

147-142 

KINGSTON CPU UPGRADE 

61 

714-435*2600 

131*132 

KINGSTON STORAGE 

31 

714-437-3334 


L 


193*194 

LATRADE 

194 

000-433*3726 

87*68 

LAHEY COMPUTER SYSTEMS 

206 

800-548*4778 

102 

LIBERTY SYSTEM INC 

203 

408083-1127 

711*712 

LOGIC PROG RAMM1NG 401S 21 

ASSOCIATES 

000-949-7507 


M 



739*740 

MAIN POWER ELECTRONICS 401S 12 +086-2-910-0657“ 

* 

MCG RAW HILL BOOK 
COMPANY 

12-13 

+440102023432 

* 

MCG RAW HILL ON UNE 

119 


726 

MESSE MU ENCHEN GMB H 

57 

+49-09-5107-506“ 


203 MICRO 2000 146-147 8OO-B04-8OG0 

21 5-2IB MICRO SOLLmONS 152 800-295-121.4 

COMPUTER PRODUCTS 
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INQUIRY NO. PAGE NO. PHONE NO, 


* 

MICROGRAFX 

S3 

800-877-3040 

* 

MICROGRAFX 

1S1 

800-077-3040 

* 

MICRO-INTERNATIONAL INC 

263 

000-907-5607 

129 

MICRON ELECTRONICS 

24*25 

800-488-2059 

14S 

MICRON ELECTRONICS 

66-07 

800-723-2990 

122 

MICRON ELECTRONICS 

C1M 

000-362-7306 

105 

MECROPATENT 

204 

000*904-9800 

* 

MICROSO FT CORPORATION 

4345 


1 

MICROSTAR LABORATORIES 

203 

206-453-2345 

* 

MICROWAY 

16S 

500 740 7341 

* 

MINITAB INC 

131 

814 230 3200 

217 

MIPS DATAUNE AM ERICA INC 

150 

619-379-4070 

137*131 

M1RO COMPUTER 

PRODUCTS AG 

54 

1 

| 

£ 

1 

731*732 

MtTAC 

75 

+086r2-501-4266“ 

- 

MOTOROLA 100 101 


* 

MOTOROLA 102-103 


106 

MQXA TECH USA INC 

189 

800-699-MOXA 


N 


• 

NACCCOMPUTEX 

401S 22 


69 

NATIONAL INSTRUM ENTS 

203 

300-433-3480 

711 

NATIONAL INSTRUMENTS 

4015 19 

012.794*0100 

* 

NETWQRLD+1NTEROP 

145 

800*480-2003 

* 

NETWORLD+INTEROP 

160 

800-488-2803 

- 

NETWORLD+I NTEROP 

173 


178 

NSTL 

175 

610*941.0600 


0 



719 

ON TIME MARKETING 

401513 

+49-40-437472 

* 

OSBORNE MCGRAW-HILL 218-219 

000-022-0168 


P 


741 
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RAD DATA COMMUNICATION LTD 2T 

+972-3-045-0107 
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461517 

206-557-0200 
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RAIN BOW TECHNOLOGIES 

50 
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RC1 
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esd 71 
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RECOGNITA 

33 
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79-80 
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201 
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RENEGADE SYSTEMS 
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ROSS TECHNOLOGY INC 

89 

800-774-7077 


S 
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SCITECH INTERNATIONAL 
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000-622-3345 

724-725 

SEHCOMPUTERTECHNIK 

GMBH 

401021 

+49-521-94226-0 

91 

SILICCNRAX 

202 

800-700*8560 

9696 

SUGER DESIGNS 

204 

702-356-5505 
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5 D Company Management 

6 □ l&MISAT IhagUMt 
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0 □ Departmental Manageme-irt (mnHS/MlSj 

9 □ Technical Sen/tcs Support 
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13 □ Mac/OS 
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16 p Windows 
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soPtwate, nr services 
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ADVERTISER CONTACT INFORMATION 


INQUIRY NO. PAGE NO. 

PHONENO. 

INQUIRY NO. PAGE NO. 

PHONE NO. 

INQUIRY NO. 

PAGE NO. 

PHONE NO. 

73 

SOFTWARE SECURITY 

205 

203-656-3932** 

78 TRI VALLEY TECHNOLOGY INC 

202 

510-447-2030 

204-205 WIBU SYSTEMS AG 

148 +49-721 -93172-22** 

206-207 SOFTWAY SYSTEMS 

150 

415-896-0708 

727-728 TRIDAT 

11 

408-920-0656 

• WIRED MAGAZINE 

49 


96 

STARTECH COMPUTER 

199 

800-265 1844 

1 1 



* WIRED MAGAZINE 

48A-B 



PRODUCTS 


o»t23l 

u 



• WORLDWIDE 

185 

215-922-2904 

156 

STATSOFT 

87 

918-749-1119 

114-115 U.S. LOGIC 

202 

800-777-4875 

TECHNOLOGIES 




T 



V 



• WORLDWIDE 

TECHNOLOGIES 

192 

215-922-0116“ 

74 

TALKING TECHNOLOGY INC 

200 

600-6854884 

198-199 VC0MMUNICAT10NS 

196 

800-648-8266 

*7 



• 

TELECOM 

143 


75 VIDEXINC 

199 

541-758-0521 

L 



97 

TERN INC 

204 

916-758-0180 

139-140 VIEWSONIC 

56 

800-888 8583 

76 Z-WORLD ENGINEERING 

204 

916-757-3737 

• 

THE MCGRAW-HILL 

159 


119-120 VIRTUAL REALITY PUBLISHING 

207 

800-951-7100 

77 Z-WORLD ENGINEERING 

204 

916-757-3737 


COMPANIES 



W 



173-174 ZYXEL USA 

139 

714-693-0808 

124 

TOSHIBA AMERICA INC 

2-3 

800-457-7777 






86-87 

TRANS 2000 

202 

310-908-6814 

• WALKER, RICHER 4 QUINN 

133 

206-217-7100 





BYTE ADVERTISING SALES STAFF 

John M. Griffin,Vice President, Publisher, One Phoenix Mill Lone, Peterborough, NH 03458, 
Tel: (603) 924-2663. (212) 512-2367, Fax: (603) 924-2683, jgriffin@mcgraw-hill.com 


NEW ENGLAND 

CT, MA, ME, NH, NY, Rl, VT, 

Ontario, Canada, Eastern Canada 
John Ferraro (617) 860-6221, 
(212)512-2555 
jferraro@mcgraw-hill.eom 
Jeanne Beeson (617) 860-6349 
jbeeson@mcgraw-hill.com 
The McGraw-Hill Companies 
24 Hartwell Avenue 
Lexington, MA 02173 
FAX: (617) 860-6307 

NEW YORK 

NY Metro, NJ 

Michael Feinberg (212) 512-4811 

feinberg@mcgraw-hill.com 

Jill Poliak (212) 512-3585 

jpollak@mcgraw-hill.com 

The McGraw-Hill Companies 

1221 Avenue of Amcrieas-28th Floor 

New York, NY 10020 

FAX: (212) 512-2075 


UNITED KINGDOM, BENELUX 

Jonathan McGowan 
jonmcgow@mcgraw-hill.eom 
The McGraw-Hill Companies 
34 Dover St. 

London W1X4BR 
England 

Tel:+44 171 495 6781 
FAX:+44 171 4956734 

GERMANY, SWITZERLAND, 
AUSTRIA 

Jurgen Heise 

jheise@mcgraw-hill.com 
The McGraw-Hill Companies 
Emil von Behring Strasse 2 
D-60439 Frankfurt 
Germany 

Tel:+49 69 5801 140 
FAX:+49 69 5801 145 


SOUTHWEST, ROCKY MOUNTAIN 

ALAR, LA, MS, OK, TN.TX 
Bert Panganiban (214) 688-5165 
bertpang@mcgraw-hill.com 
Brian Higgins (603) 924-2596 
bhiggins@mcgraw-hill.com 
The McGraw-Hill Companies 
Mockingbird Towers 
Ste. 1104E 

1341 W. Mockingbird Lane 
Dallas, TX 75247-4943 

FAX: (214) 688-5167 

MID ATLANTIC-SOUTHEAST 
NEW MEDIA/ONLINE PRODUCTS 

DC, DE, FL GA. KY, MD, NC. PA, SC, VA, WV 
Neil Helms (770) 242-6298 
nhclms@mcgraw-hill.com 
Paul Franchak (614) 899-4912 
franchak@mcgraw-hill.com 
The McGraw-Hill Companies 
6050 Peachtree Pkwy. 

Suite 340-191 
Norcross, GA 30092 
FAX: (770)409-9622 


ITALY. FRANCE. SPAIN, 
PORTUGAL. SCANDINAVIA 

Zena Coupe, Amanda Blaskett 
101645.171 O@compuserve.com 
A-Z International Sales Ltd. 

70 Chalk Farm Road 
London NW1 8AN 
England 

Tel:+44 171 2843171 
FAX: +44171 2843174 

ISRAEL 

Dan Aronovic 
rhodanny@actcom.co.il 
DARA International 
41 Ravutski 
Ra'anana 43220 
Israel 

Tel:+972 9 919544 
FAX:+972 9 981934 


CENTRAL U.S. 

IA, IL, IN. KS, Ml, MN, MO, ND, NE, OH, 
SD.WI 

Lori Silverstein (614) 899-4908 
lorisf@mcgraw-hill.com 
Paul Franchak (614) 899-4912 
franchak@mcgraw-hill.com 
The McGraw-Hill Companies 
921 Eastwind Drive, Suite 118 
Westerville, OH 43081 
FAX: (614)899-4999 

SOUTH PACIFIC 

AZ, Southern CA. CO, NM,NV 
Beth Dudas (714) 753-8140 
bdudas@mcgraw-hill.com 
Emily Ospenson (714) 753-8140 
ospenson@mcgraw-hill.com 
The McGraw-Hill Companies 
15635 Alton Pkwy., Suite 290 
Irvine, CA 92718 
FAX: (714) 753-8147 


JAPAN 

Hirokazu Morita 
Japanese Advertising 
Communications, Inc. 

Three Star Building 
3-10-3 Kanda Jimbocho 
Chiyoda-ku, Tokyo 101 Japan 
Tel: +81 3 3261 4591 
FAX: +81 3 3261 6126 

BYTE ASIA-PACIFIC 
AUSTRALIA, HONG KONG. INDIA, 
INDONESIA, KOREA. MALAYSIA, 
PAKISTAN, PHILIPPINES, OTHER 
ASIA AND PACIFIC COUNTRIES. 
SINGAPORE, TAIWAN 
Weiyee In 

weiin@mcgraw-hill.com 
Jennifer Chen 

jennchen@mcgraw-hill.com 
#305 Nanking East Road, Section 3, 
10th floor 

Taipei, Taiwan, R.O.C. 

Tel:+886-2-715-2205 
FAX:+886-2-715-2342 


NORTH PACIFIC 

AK, Northern CA, HI, ID. MT, OR, Silicon 
Valley, UT,WA,WY, 

Western Canada 
RoyJ.Kops (415) 513-6861 
rkops@mcgraw-hill.com 
Susan Rastellini (415) 513-6951 
srastell@mcgraw-hill.com 
Lisa Farrell (415) 513-6862 
lfarrell@mcgraw-hill.com 
The McGraw-Hill Companies 
1900 O’Farrcll Street, Suite 200 
San Mateo, CA 94403 
FAX: (415) 513-6867 


PETERBOROUGH, NH OFFICE: 

Sales FAX: 603-924-2683 
Advertising FAX: 603-924-7507 

BUYERS MART 

Southern U.S. 

Brian Higgins (603) 924-2596 
bhiggins@mcgraw-hill.com 
Northern U.S. 

Mark Stone (603) 924-2533 
stoncm@mcgraw-hill.com 
BY1E 

One Phoenix Mill Lane 
Peterborough, NH 03458 

BYTE Deck 

Brian Higgins (603) 924-2596 

bhiggins@mcgraw-hill.com 

BYTE 
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INDEX TO ADVERTISED PRODUCTS 


For free product information from individual advertisers, circle the corresponding 
inquiry numbers on the response card! 

To receive information for an entire product category, circle the category number on the response card! 


CATEGORY NO. 

INQUIRY NO. PAGE NO. 


HARDWARE 


1 

ACCESSORIES/SUPPLIES 


* 

ANTHROCORP 

172 

2 

ADD-IN BOARDS 


103*104 

AXIOM TECHNOLOGY 

200 

94-95 

CAMELEON TECHNOLOGY INC 

204 

170 

COMTROLCORP 

122 

• 

CYCLADES CORPORATION 

199 

608-609 

DARIM 

80NA2 

211 

INTEGRIXINC 

92 

• 

JAMECO ELECTRONICS 

193 

• 

MICROWAY 

165 

108 

MOXA TECH USA INC 

199 

71-72 

QUATECHINC. 

199 

114-115 

U.S. LOGIC 

202 

3 

BAR CODING 


75 

VIDEXINC 

199 

4 

COMMUNICATIONS/ 

NETWORKING 


179 

ALTEX ELECTRONICS 

188 

61 

AMERICAN ADVANTECH 

199 

733-734 

ATRIE 

40IS8 

701-702 

COMPEXINC 

15 

200 

COMPUTERLANE UNLIMITED 

190 

170 

COMTROLCORP 

122 

714 

RAD DATA COMMUNICATION LTD 

21 

88-89 

RCI 

200 

209-210 

RENEGADE SYSTEMS 

149 

189-190 

ROSE ELECTRONICS 

198 

96 

STARTECH COMPUTER PRODUCTS 

199 

74 

TALKING TECHNOLOGY INC 

200 

5 

COMPUTER SYSTEMS 


92-93 

ACI 

200 

• 

APPLE COMPUTER INC 

16-18 

81-82 

APPRO INTERNATIONAL INC 

200 

103-104 

AXIOM TECHNOLOGY 

200 


COMPAQ DESKTOPS 

12-13 


DELL COMPUTER CORP 

CV-CV1 


DELL COMPUTER CORP 

CVII-CV1II 


DELL COMPUTER CORP 

80NA4-5 


DELL COMPUTER CORP 

57 

735-736 

FIRST INTERNATIONAL COMPUTER 

40IS2 


HEWLETT PACKARD 

39 


IBM AS 400 

75 

109-110 

ICP ACQUIRE 

201 

64 

INTEGRAND RESEARCH 

201 


INTEL CORPORATION 

40A-D 

66 

KILA 

201 

122 

MICRON ELECTRONICS 

an 

145 

MICRON ELECTRONICS 

66-67 


MICROWAY 

165 

731-732 

MITAC 

75 

178 

NSTL 

175 


CATEGORY NO. CATEGORY NO. 

INQUIRY NO. PAGE NO. INQUIRY NO. PAGE NO. 


188 

POLYWELL SYSTEMS 

195 

145 

MICRON ELECTRONICS 

66-67 

116 

RACKMASTER SYSTEMS INC 

201 

731-732 

MITAC 

75 

79-80 

RECORTECINC 

201 

724-725 

SEH COMPUTERTECHNIK GMBH 

40IS 23 

209-210 

RENEGADE SYSTEMS 

149 

124 

TOSHIBA AMERICA INC 

2-3 

91 

SIUCONRAX 

202 

727-728 

TRIDAT 

11 

124 

TOSHIBA AMERICA INC 

2-3 

601 

WIN BOOK COMPUTER CORPORATION 

11 

86-87 

TRANS 2000 

202 

• 

WORLDWIDETECHNOLOGIES 

192 

78 

TRI VALLEY TECHNOLOGY INC 

202 

• 

WORLDWIDETECHNOLOGIES 

185 

727-728 

TRIDAT 

11 

202 

14 

MAILORDER 


114-115 

U.S. LOGIC 





179 

ALTEX ELECTRONICS 

188 

6 

DATA ACQUISITION 


180 

COMPUTER DISCOUNT WAREHOUSE 

180-181 

62 

AMERICAN ADVANTECH 

202 

• 

JAMECO ELECTRONICS 

193 

103-104 

AXIOM TECHNOLOGY 

200 

193-194 

LATRADE 

194 

63 

GAGE APPLIED SCIENCES INC 

202 

• 

WORLDWIDE TECHNOLOGIES 

192 

65 

10 TECH 

202 

• 

WORLDWIDE TECHNOLOGIES 

185 

739-740 

MAIN POWER ELECTRONICS 

MICROSTAR LABORATORIES 

40IS12 

203 

15 

MEMORY/CHIPS/UPGRADES 



94-95 

CAMELEON TECHNOLOGY INC 

204 

713 

NATIONAL INSTRUMENTS 

40IS19 

186 187 

FIRST SOURCE INTL 

189 

69 

NATIONAL INSTRUMENTS 

203 


JAMECO ELECTRONICS 

193 

71-72 

QUATECH 

199 

141-142 

KINGSTON CPU UPGRADE 

61 

114-115 

U.S. LOGIC 

202 

193-194 

LATRADE 

194 

53 

DIAGNOSTIC EQUIPMENT 


157-158 

ROSS TECHNOLOGY INC 

89 

192 

ALLMICRO 

187 

• 

WORLDWIDETECHNOLOGIES 

185 

203 

MICRO 2000 

146-147 

• 

WORLDWIDE TECHNOLOGIES 

192 

7 

DISK & OPTICAL DRIVES 


16 

MISCELLANEOUS HARDWARE 

176-177 

ANDATACO 

171 

106-107 

AE HOME CORPORATION 

205 

169 

ARTECON 

157 

• 

MOTOROLA 

100-101 

191 

CONSANINC 

186 

• 

MOTOROLA 

102-103 

83-84 

GRANITE DIGITAL 

203 

98-99 

SLIGER DESIGNS 

204 

128 

IOMEGA 

23 

17 

MODEMS & MULTIPLEXORS 

131-132 

KINGSTON STORAGE 

31 

ATRIE 

40IS8 

733-734 

102 

LIBERTY SYSTEM INC 

203 

610 

CARDINAL TECHNOLOGIES 

127 

215-216 

MICRO SOLUTIONS 

COMPUTER PRODUCTS 

182 

729-730 

E-TECH 

65 

125-126 

PINNACLE MICRO 

7 

606-607 

NEWCOM 

BONA 7 




209-210 

RENEGADE SYSTEMS 

149 

9 

FAX BOARDS/MACHINES 


173-174 

ZYXELUSA 

139 

606-607 

NEWCOM 

80NA7 

18 

MONITORS & TERMINALS 


12 

LAN HARDWARE 


735-736 

FIRST INTERNATIONAL COMPUTER 

40IS2 

106-107 

AE HOME CORPORATION 

205 

731-732 

MITAC 

75 

195 

ATS-A.T. SCHINDLER COMMUNICATIONS 197 

134-135 

PRINCETON GRAPHIC SYSTEMS 

46 

170 

COMTROLCORP 

122 

139-140 

VIEWSONIC 

58 

181-182 

CYBEX CORPORATION 

183 




183-184 

CYBEX CORPORATION 

191 

19 

MULTIMEDIA/CD-ROM 


704-705 

CYBEX CORPORATION 

CVI 

191 

CONSANINC 

186 

186-187 

FIRST SOURCE INTERNATIONAL 

189 

608-609 

DARIM 

80NA2 

724-725 

SEH COMPUTERTECHNIK GMBH 

40IS23 

• 

MCGRAW HILL ON LINE 

119 

727-728 

TRIDAT 

11 

105 

MICROPATENT 

204 




137-138 

MIRO COMPUTER PRODUCTS AG 

54 

13 

LAPTOPS & NOTEBOOKS 





• 

COMPAQ PORTABLES 

72-73 

20 

PRINTERS/PLOTTERS 


200 

COMPUTERLANE UNLIMITED 

190 

200 

COM PUTERLAN E U N LI MITED 

190 

735-736 

FIRST INTERNATIONAL COMPUTER 

40IS2 

724-725 

SEH COMPUTERTECHNIK GMBH 

40IS23 

• 

MICRO-INTERNATIONAL INC 

203 

21 

PROGRAMMABLE HARDWARE 

122 

MICRON ELECTRONICS 

an 

166-167 

ALADDIN SOFTWARE SECURITY INC 

96 

129 

MICRON ELECTRONICS 

24-25 
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INDEX TO ADVERTISED PRODUCTS 


CATEGORY NO CATEGORY NO, CATEGORY NO, 

INQUIRY NO. PAGE NO. INQUIRY NO. PAGE NO. INQUIRY NO. PAGE NO. 


708-709 

FAST S ECU RfTY AG 

4Q1S7 

111 

JK MICROSYSTEMS 

204 

97 

TERN INC 

204 

76 

Z-WORLD ENGINEERING 

264 

77 

Z WORLD ENGINEERING 

204 

56 

RAID DRIVE ARRAYS 


106-107 

AE HOME CORPORATION 

205 

176-177 

ANDATACO 

171 

IBS 

DISTRIBUTED PROCESSING TECH 

104 

196-107 

RA3DTEC CORPORATION 

196 

22 

SCANNERS/OCR/DIGITIZERS 

737-730 

AVIS ION 

77 

717-718 

RECOGNITA 

33 

52 

SECURITY 


154-155 

ALADDIN SOFTWARE SECURITY INC 

84 

166-107 

ALADDIN SOFTWARE SECU RITY1 NC 

96 

700-709 

FAST SECURITY AG 

40IS7 

136 

RAINBOW TECHNOLOG 1ES 

69 

73 

SOFTWARE SECURITY 

205 

204 205 

Wisu SYSTEMS AG 

14B 

23 

TAPE DRIVES 


176-177 

ANDATACO 

171 

215216 

MICRO SOLUTIONS 

COMPUTER PRODUCTS 

162 

70 

QUALSTARCORP 

205 

24 

UPS/POWER MANAGEMENT 

218 

AM ERICAN ROWE R CONVERSION 

m 

159-100 

BEST POWER 

91 

161-162 

BEST POWER 

96 

163-164 

BESTPOWER 

99 

55 

VOICE TECHNOLOGY 


606-607 

NEWCOM 

80NA7 

119-120 

VIRTU AL REALITY P U 0 U SWING 

207 


SOFTWARE 


25 

BUSINESS 


202 

CARDIFF SOFTWARE 

148 

171-172 

FINSON 

136 

603-604 

LOTUS NOTES COMPONENT 

77 

27 

COMMUNICATIONS/ 

NETWORKING 


605 

ATTACH MATE CORP 

BONA 1 

212-213 

Dl ST1NCT COR PO RATION 

22 

106-187 

FIRST SOURCE INTERNATIONAL 

169 

* 

IBMNC 

33 

* 

IBMNC 

30 

112-113 

INTERNET SHOPPER 

205 

611-612 

LOTUS NOTES 

119 

741 

PER5GFTINC 

CV 

* 

WALKER. RICHER & QUINN 

133 

29 

DATABASE 


163 

FAIROOM CORPORATION 

174 

722 723 

HYPERSYSTEMS 

4CES22 

720-721 

INNOVATIVE SOFTWARE 

401$ 24 

30 

EDUCATIONAL 


711-712 

LOGIC PROGRAMMING ASSOCIATES 

4015 23 


31 ENGINEERING/SCIENTIFIC 


742 743 F * HSIMULATIGNS 35 

711-712 LOGIC PROGRAMMING ASSOCIATES 40IS 23 

* MINITAB INC 131 

719 ON TIME MARKETING 401513 

05 5CFTECH INTERNATIONAL 205 

32 ENTERTAINMENT 

119-120 VIRTUAL REALITY PUBLISHING 207 

33 GRAPHICS 

143 COREL 62 

* MICROGRAFX 53 

217 MIPS DATAUNE AMERICA INC 150 

35 MAILORDER 

100 COMPUTER DISCOUNT WAREHOUSE 100-101 

703 COMPUTER QUICK 401511 

36 MATHEMATICAL/STATISTICAL 

208 ACROSCIEMCE 152 

* MIN TAB INC 131 

156 STATSOFT 07 

37 MISCELLANEOUS SOFTWARE 

171-172 F1NSON 136 

710 GREY MATTER LTD 127 

38 ON-LINE SERVICES 

* AMERICA ONLINE ONSERT 

450 BIX 226 

602 COMPUSERVE 65 

100-701 HIWAY TECHNOLOGIES 206 

* IBM NO 35 

* IBMNC 33 

* IDT INTERNET 206 

* MICROSOFT CORPORATION 43-45 

39 OPERATING SYSTEMS 

* IBM OS/2 OPENS WIN DOWS 21 

198-199 VC0MMUN1CA710NS 196 

54 OS/2 

* IBM OS/2 15 

* I BM OS/2 OPENS WI N DOWS 21 

40 PROGRAMMING 
LANGUAGES/TOOLS 

* CORA INTERNATIONAL LTD 22 

121 DUNN SYSTEMS 206 

160 FAtRCOM CORPORATION 174 

710 GREY MATTER LTD 127 

720-721 IN NOVAT1VE SOFTWARE 40IS 24 

67 66 LAHEY COMPUTE R SYSTE MS 206 

711-712 LOG 1C PRO GRAM MING ASSOCIATES 40IS23 

719 ON TIME MARKETING 40IS13 

130 POWERSOFT OPTIMA 29 

133 POWERS OFT PORTFOLIO 37 

715-716 RAIMA CORP 4015 17 

* WALKER, RICHER & QUINN 133 

204 205 W1BU SYSTEMS AG 148 

41 SECURITY 

166-167 ALADDIN SOFTWARE SECUR1TYINC 96 

1 54-1 55 ALADDIN SOFTWARE SECU R1TYINC 84 

121 DUNN SYSTEMS 206 

706-707 EiTTlRQN 4 CHS 16 


700-709 

FAST SECURITY AG 

4015 7 

* 


IBMNC 

33 

* 


IBMNC 

35 

136 


RAI NB OW TECH NOUOGIES 

60 

204-205 

WIBU SYSTEMS AG 

140 

45 


UNIX 


117-118 

AN DREW CONSORTIUM SOS 

207 

605 


AHACH MATE CORP 

80NA1 

11 


COP1A INTERNATION AL LTD 

22 

168 


FAIRCQM CORPORATION 

174 

715-716 

RAIMA CORP 

40IS 17 

206-207 

SOFTWAY SYSTEMS 

150 

* 


WALKER RICHER AOUINN 

133 

46 


UTILITIES 


192 


ALLMICRO 

187 

203 


MICRO 2000 

146-147 

175 


PKWAREINC 

155 

148 


POWEROUEST 

79 

47 


WINDOWS 




CGPIA INTERNATIONAL LTD 

22 

* 


V1SIO CORPORATION 

143 

601 


W! NBOGK COM PUTER CORPQRATIQ N 11 

G 

ENERAL 


49 


BOOKS/PUBLICATIONS 




AVIATION WEEK 

72-73 



BYTE 

223 



BYTE ON CD ROM 

225 



COMPUTER BOOK CLUB 

01 



MCG RAW HILL BOOK COM PANY 

12-13 



OSBORNE MCGRAW-HILL 

218-219 



TELECOM 

143 

119-120 

VI RTU AL REALITY PU BUSH 1NG 

267 

* 


WIRED MAGAZINE 

49 

50 


RECRUITMENT 


613 


G R EATE R COLU MB US CH AM B ER 
OFCOMMERGE 

159 

51 


MISCELLANEOUS 




AVIS 

141 



BYTE BACK ISSUES 

40IS6 



BYTE BACK ISSUES 

176 



BYTE CUSTOM ER SERVICE 

198 



BYTE EURO DECK 

141 



BYTE FI ELD SALES 

4 CHS 20 



BYTE MOVING 

4CHS24 



BYTE MOVING 

207 



BYTE SUB MESSAGE 

207 



BYTE WEB SITE 

177 



BYTE WEB SHE 

217 



IN VEX 

4015 21 

726 


MESSEMUENCHENGMBH 

57 



MICROGRAFX 

151 



DHARAN INTERNATIONAL 
EXHIBITIONS COMPANY 

40IS22 



METWQRLD-H NTEROP 

145 



NETWORLD+INTEROP 

m 



NETWORLD+I NTEROP 

160 

123 


SOFTBANK/COMDEX 

166 

* 


THE MCG RAW-H1LL COM PAN IES 

159 
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EDITORIAL INDEX 


For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number refers 
to the first page of the article or section in which the company name appears. 


INQUIRY NO. 


PAGE NO INQUIRY NO. 


PAGE NO. INQUIRY NO. 


PAGE NO. INQUIRY NO 


PAGE NO. 


A 


1010 Abacus Concepts 

220 

Ability Enterprise 

26 

Acer 

26,129 

1074 Acotec 

401510 

076, Adobe Systems 42,59,169 

1034 


1091 Advanced Logic Research 

161 

Albany Software 

40IS5 

Apple Computer 

26 

Apple Computer 

South Asia 

401S14 

Arbor Software 

26 

Asustek 

26 

1048 Axis Communications 

40IS18 

1080 Aztech Labs 

104 

B 


Bell Atlantic 

123 

1007 Berkeley Systems 

220 

1081 Best Data 

104 

Biodata 

26 

1006 Blue Sky Software 

220 

1062 Boca Research 

104 

Borland International 

93,117 

c 


Cadre/Cayenne Software 

93 

Cardinal Technologies 

60 

CenterLine Software 

93 

1092 Compaq Computer 

161 

Computer Associates 


International 

93 

Compuware 

97 

1064 Connectware 

104 

Continental Cablevision 

14 

Continues Software 

93 

1063 CreatrveLabs 

104,129 

1036 Crescent Division of Progress 

Software 

169 

Crypto 

26 

1026 CSS Laboratories 

220 

Cyrix 

26 

D 


1053 Dacom 

40IS18 

Data I nterchange Standards 

Association 

40IS5 

Dataquesl Japan 

40JS14 

Dataquest Taiwan 

401$ 14 

1076 Datasoft 

40IS19 

998 DeLorme 

220 

1021, Diamond Mu Itimedia 104.129. 

1065 Systems 

220 

Digiphone 

129 

1032 Digital Equipment 

93,220 

1040 DK Multimedia 

169 

D-Link 

26 

Dragon Systems 

26 

E 


1039 Eastman Kodak 

169 

E DI-TIE 

40IS5 

Elitegreup 

26 


IS pages appear only in the International edition. 
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1019 Elsa 

220 

1004 Environmental Systems 

220 

Research Institute 


E-Tech 

26 

1013 Executive Software 

220 

International 


F 


1066 F&H Simulations 

40IS18 

Faba 

4QIS1G 

1075 Fenestra® 

40IS10 

First International Computer 2 6 

Future Wave Software 

117 

6 


1016 Gateway 2000 

220 

GoTop Information 

401314 

Gravis 

129 

Gupta 

93 

H 


Han Wang Science and 


Technology 

4015 14 

1086 Hayes Microcomputer 


Products 

104 

997 Hewlett-Packard 

167 

Hughes Network Systems 

68 

Hypercope 

26 

Hyperatone Electronics 

ft 

26 

1 

1000 Ibex Technologies 

220 

1093 IBM 

26,48 

Industrial Technology Research 

Institute 

40IS14 

1011 Inso 

220 

1072 Integral Solutions 

40IS18 

1014 Integrated Computer Solutions 220 

1030 Integnx 

220 

1043 Intergraph 

169 

Internet Phone 

129 

f-Wave 

129 

J 

1018 Jaton 

220 

1041 JE Software 

169 

JetForm 

153 

99 9 Jones Dig ital Cent ury 

220 

K 


1060 Kapok Computer 

40IS18 

1049 Kobil 

401318 

KryptoKom 

26 

Kurzweil Applied Intelligence 26 

L 


Lightning Instrumentation 

26 

1027 Livingston Enterprises 

220 

1009 Logicraft Information Systems 220 

Lucent Technologies 

123 

Lynx Real-Time Systems 

51 

M 


1069 Magos Software 

40IS18 

MAG Technology 

26 

Marconi Systems 

97 

Mark V Systems 

97 


1003 McAfee Associates 

220 

MCf 

123 

1002 Measurement Techniques 

220 

1051 Mediafcrte Products 

40SS18 

1001 Mental Automation 

220 

Mercury Interactive 

97 

1038 MetaTools 

169 

995, Microsoft 41 

, 93,112 

1094 


Morgan Kaufman 

117 

Motorola-Ladcus Division 40IS14 

Mpra Consult 

4QIS 10 

N 


National Semiconductor 

68 

996 NEC Technologies 

47 

1097 Netscape Communications 1 12 

NetSpeak 

129 

1073 Neural Computer 

40IS18 

Sciences 


Next 

117 

INlerpnse Networking Services 123 

0 


Oberon Microsystems 

4QIS10 

Object International 

97 

1067 One Vision 

4013 18 

1065 OnTime Marketing 

4QIS1B 

Optics Storage 

26 

1095 Oracle 

26,112 

1096 O'Reilly & Associates 

112 

P 


Pacific Bell 

68 

1026 Pacific Intemel 

220 

Raima* Technology 26,40JS 14 

Paperless Performance 

158 

1023 Patton Electronics 

220 

1050 Pegasus Technologies 

40IS1B 

Pen Rower Technology 

4013 14 

Performance Awareness 

97 

Perspectix 

40IS10 

Planning Sciences 

26 

Platinum Technologies 

129 

1042 Play 

169 

Plustek 

26 

1052 Portable Add-ons 

40IS18 

Power Computing 

26 

Powersoft 

93 

Plremenos Technology 

40155 

Fhmax 

26 

1020 Procorn Technology 

220 

Progressive Networks 

129 

Ptech 

97 

Pure Software 

93,97 

Q 


Quarterdeck 

129 

1066 Quite Software 

4013 13 

R 


1008 Radnet 

220 

Rational Software 

85 


RealAudio 

129 

Requisite 

07 

1015 Right Fax 

220 

1078 Rockwell International 

228 

s 


1056 Sagerwein Multimedia 

401S18 

1025 Seagate Technology 

220 

Seg ue Software 

97 

1005 Sheridan Software Systems 220 

Siemens Nixdorf 

40IS10 

SilverSoft 

129 

SoftFone 

129 

1012 Software Architects 

220 

Software Emancipation 

93 

Technology 


1064 Spartacom Sales Europe 

40JS16 

10 87 Spectrum Signal Processing 104 

1079 Speech Systems 

228 

Spot Technologies 

26 

SQA 

97 

Symantec's Delrtna Group 

153 

T 


Taiwan Casio 

401314 

Tekram Technology 

26 

1024 TeleByle Tech nology 

220 

1054 Tetelink 

40IS1B 

Telescape 

129 

Terayon 

68 

Third Planet Publishing 

129 

1035 T/Maker 

169 

1017 Translech Parallel Systems 220 

Trend Micro Devices 

26 

IS Intercom 

129 

Turtle Beach 

129 

u 


Ulead Systems 

26 

Umax Data Systems 

26 

1088 U-S, Robotics 

104 

US West Communications 

123 

V 


1047 Vcort 

40IS18 

1077 Veritas Technology 


Solutions 

401S18 

ViewSonic 

26 

1022 Visioneer 

220 

VocsFTec 

129 

w 


Web Phone 

129 

Web Talk 

129 

1031 WinBook Computer 

220 

1071 WizSoft 

40IS1B 

1070 Wolf Office Team 

40IS18 

X 


1057 Xyrate* 

40IS18 

z 


102 9 Zenith Data Systems 

220 

1089 Zoom Telephonies 

153 

Zycad 

97 
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The BYTE Site brings you today's 
hottesHechnologies with 
extended product and technology 
coverage that's the perfec t 
complement to 
BYTE magazine. 
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■ The BYTE Archive ■ 

Two years of BYTE, more than 
3,000 full-text articles, 
illustrations, and photos... all 
indexed for quick retrieval! | 

H The BYTE Network Project 

The BYTE Site... a living laboratory 
showcasing the best tools for 
building Web applications. Read 
about it in BYTE... try it out online! 


The Virtual Press Room 

Instant access to vendor press releases and 
white papers! Links to vendor web sites! 

BYTEMarks 

FREE Benchmark! Download the BYTEMark - 
the benchmark with teeth! 

Direct Access to Advertisers 

Contact Byte advertisers DIRECTLY through the 
online advertiser index! 




The BYTE Site, The World’s Online Technology Authority. 

A Division of TiicMcGraw HiU Companies 









CD-ROM 




Everything Y«i 
Always Wanted 
To Know About 
LD-ROM and Mnrel 


PEAK PERFORMANCE IS 
THE NAME OF THE GAME 

The name of the book to get you there is the 

Guide to 




Don't let Windows 95 run your life. With the 
BYTE Guide to Optimizing Windows 95, you're in 
control. Filled with fresh solutions and optimizing 
shortcuts, you'll find slick tips and expert advice on 

•Installing Windows 95 

• Thelnternet 
•Multimedia 

• Handling old Windows and DOS applications 

• Networking with Windows 

• Troubleshooting ... and much more 

You'll also get the real scoop on hardware issues and 
third-party products. An ideal guide and handy 
reference, you'll turn to the BYTE Guide to 
Optimizing Windows 95 again and again as you 
power up Windows 95 to your standards. 


OPTIMIZING 
WINDOWS 95 




Shortcuts and 
Techniques 
for Increased 
Productivity 


BYTE Guide to Optimizing Windows 95 
by Lenny Bailes 

with Bermant, Menefee, and Heilborn 

529.95 USA 

ISBN: 0-07-882120-7 


BVTC 


lOpenDoc 


BYTE Guide to CD-ROM, 
Second Edition 
by Michael Nadeau 
Indudes One CD-ROM Disc 
$39.95 USA 
ISBN: 0-07-882104-5 


BYTE Guide to OpenDoc 
by Joshua Susser& 
Andrew MacBride 
$29.95 USA 
ISBN: 0-07-882118-5 


Schildfs Windows 95 
Programming in C and C++ 
by Herbert Schildt 
$29.95 USA 
ISBN: 0-07-882081-2 


Schildfs Advanced Windows 95 
Programming in Cand C++ 
by Herbert Schildt 

$29.95 USA 
ISBN: 0-07-882174-6 


□SBQRNE^ 

http://www.osbom6.coTn 

C0DE=SF36BYLl 


Available now at your local book and computer stores 
or call 1-800-822-8158 and use your American Express, 
VISA, Discover, or MasterCard. 
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ALABAMA 

iWtw/i'Wf? 

Madison Boob & 
Computers 
PHl 2Q5-772-^25D 
FAX: 205^461-8076 

ARIZONA 

Phoenix 

Computer Library 
PH: 602-547-0331 

CALIFORNIA 

Berkeley 

Cody's Books Inc 
PH; -800^479-7744 in CA 
PH:BOO-995-11 SO 
Nationally 

Aims Heights 
Tower Books 
PH:916-961-7202 

Cupertino 
Computer literacy 
Bookshops 
PH; 408-973-9955 

Oavfs 

UCD Boobtore 
University of California 
Davis 

PH; 916-752-2944 
Los Angeles 

ASUCLA Students Store 
PH: 310-206-0763 

Mountain Vim 
Printer's Inc 
PH:415-961-BSOO 

Palo Alto 
Printer's toe 
PH: 415-327-6500 

Stanford Bookstore 
PH; 800-673-2348 

Sacramento 
Tower Bonks 
1600 Broadway 
PH:916-444-6638 

Sfl/t Frml$co 
Stacey's Professional 
Bookstore 
PH:800-926-6511 
EMAIL siaceysbk^aoLtom 

Son idjri Obispo 
Earthling Bookshop 
PH; 805-543-7951 
PAX: 805-543-8488 

Santa Barbara 
Chaucert Bookstore 
PH:805-$63-Qfl1Q 

LJCSB Bookstore 
The University of California 
Santa Barbara 
PH: 805-893-2082 

Sunnyvale 
Computer Literacy 
Bookshops 
PH:408-730-9955 

COLORADO 

Boulder 

University Book Center 
CU Boulder 
PH; 303-492-6411 
FAX: 303492-0421 


Colorado Springs 

The Ch inook Bookshop 
PH; 719-635-1195 
FAX; 719-635-0792 

Denver 

BiblioTek 

PH; 303-534-3460 

iangmonf 
United Tedibook Col 
PH: 303-651-3184 
FAX:303-651-3405 

CONNECTICUT 

New Haven 
Yale Co-Op 
PH:8Q0-EU-YAIE 
FAX: 203-772-3665 

FLORIDA 

Goirtesviite 

Construction Bookstore 
PH:904-37a-97B4 
FAX; 904-378-2791 

GEORGIA 

Atlanta 

Oxford Bookstore 
PH: 404-262-3333 
FAX;404-364-2729 

HAWAII 

Honolulu 

University of Hawaii 
Bookstores 
PH: 808-956-4338 
FAX: 808-9564323 

ILLINOIS 

Naperville 
Books and Bytes 
PH; 708-416-0102 
FAX: 708-416-0375 

MARYLAND 

College Park 

Maryland Book Exchange 
PH:301-927-2510 
FAX: 301-209-7118 


Charlesbank Bookshops 
PH:617-236-7442 
FAX: 617'236-7418 


A 'U 


SoftPro Books 
PH: 617-273 2919 
FAX: 617-273-2499 
EMAIL: book*@ 
softproeast.com 

Cambridge 
Quantum Boob 
PH: 617-494-5042 
FAX: 617-577-7282 
EMAIL: 

quanbtwfc@wt)ri(Lsbicom 

Newton Highlands 
New England Mobile 
Bookfoir 

PH: 617-527-5817 
FAX:617-527-0 H3 

MICHIGAN 

tfakmmo 

Western Michigan 

University Bookstore 

Western Michigan 

University 

PH: 616-387-3930 

FAX: 616-387-3941 


MINNESOTA 

Minneapolis 

University of MN East Bank 

Bookstore 

PH: 612-625-3005 

FAX:612-625^1861 

NEW HAMPSHIRE 

Hanover 

Dartmouth Bookstore 
PH: 800-624-8800 [outside 
NBJ 

PH: MO-675-3616 (in NH) 
FAX:603-643-5170 

NEW JERSEY 

New Brunswick 
Rutgers University 
Boobtore 
PH: 9Q8-24&43446 

NEW MEXICO 

Albuquerque 
Page One, Inc 
PH: 505-294-2026 

NEW YORK 

Buffalo 

Village Green Bookstore 
PH:716-884-1200 
FAX: 716-884-3007 

Huntington 
Books Revue 
PH: 516-271-1442 
FAX: 516-271-5690 

New York Gty 
Benjamin Books 
PH:212-432-1103 
FAX;212-432-1104 

Coliseum Bookstore 
PH: 212-757-8103 
FAX:212-4B9-092S 

J & R Computer World 
PH: 212-732-8600 

McGraw-Hill Bookstore 
PH:212-512-4100 
FAX:212-512-4105 

New York University 
Computer Store 
PH: 212-9984591 

Rochester 

Campus Connections (fill I 
PH: 716-475-2504 

Village Green Bookstore 
1954 West Ridge Road 
PH: 716-7Z3-3 600 
FAX: 716-723-1669 

Village Green Bookstore 
716 Monroe Avenue 
PH: 716-461-5330 
FAX:716-461-9333 

Syracuse 

Syracuse University 

Bookstore 

PH: 315-443-1654 

OHIO 

Cleveland 
Business Outreach 
PH: 216-348-1744 
FAX: 2 16-348-0375 
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Dayton 

Wilkie's Downtown 
PH:513-223-2541 
FAX:5I3-223-2669 

Fairborn 
Wilkie's Fairborn 
PH: 513-429-1677 

Lima 

Rearfmore 
217 Flanders 
PK:4t9-225-5826 
FAX: 419-225-5537 

Readmore's Hallmark 
3 330 W. Elm Street 
PH:419-225-5826 

Youngstown 
Youngstown State 
Univetsity Boobtore 
PH:216-742-3589 
FAX: 216-742-3145 

OREGON 

Beaverton 

Powell's Bookstore at 
Cascade Plaza 
PH: 503-643-3131 
FAX: 503-641-1554 

Eugene 
Book Mark 
PH:503-484-0512 
FAX:503-484-3130 

Portland 

Powell's Technical Boob 
PH: 503-228-3906 
FAX:503-228-0505 

PENNSYLVANIA 

Doylestown 

Village Green Boobtore 
PH:215-230-7610 
FAX; 215-230-7615 

Erie 

The Erie Book Store 
PH: 800-252-3354 
FAX; 814-456-2702 

Philadelphia 

Bookstore of the University 
of Pennsylvania 
PH:215-898-4900 
FAX; 215-898-6997 

Pittsburgh 
Book Center 
University of Pittsburgh 
PH: 412-648-2321 
FAX:412-648-1902 

Scranton 

Paperback Booksmith 
PH: 717-346-9162 

RHODE ISLAND 

Providence 
Brown Bookstore 
PH: 401 -863-3168 
FAX: 401-863-2233 








TEXAS 

Arlington 

Taylor's Technical Books 
PH: S17-54S-TECH 

Austin 

University Co-Op 
PH: 512-476-7211 

Dallas 

Taylor's Technical Boob 
PH: 214-239-TECH 

Houston 

Brown Book Shop 
PH: 713-652-3937 
FAX: 713-652-1914 

VIRGINIA 

Blacksburg 
University Bookstore, 
Virginia Tech 
PH;703-231-5991 
FAX: 703-231-3410 

Vienna 

Computer literacy 

Bookshops 

PH:703-734-7771 

EMAIL; 

sales@tL.dbooks.com 

WASHINGTON 

Sellewe 

University Bookstore 
PK: 206-646-3300 
FAX: 206-646-3340 

Pullman 

Students Book Corporation 
PH: 509-332-2537 
FAX:509-332-8239 

Seattle 
Tower Boob 
PH:206-283-6333 
FAX; 206-285-2188 

JfrcOTicr 
Tower Boob 
PH: 2064 73-3362 
FAX: 206-473-9141 

WISCONSIN 

Madison 

University Bookstore 
PH: 608-257-3784 
FAX: 608-257-9479 

Milwaukee 

University of Wisconsin 
Milwaukee 
PH: 414-229-4201 
FAX:414-229-6194 
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Circle 998 
on Inquiry Card, 


DeLorme 

Freeport, ME 
(800)452-5931 
(207)665-1234 
fax:(207)865-9291 
http: //www, mapngo.com 


Delorme’s Tour de Force 
Traveling Companion 

A new version of DeLorme 1 s Map'n'Go program combines the 
American Automobile Association's database of points of inter¬ 
est in North America with links to the Internet to produce an up-to- 
date mapping program for travelers. The new AAA Map'n’Go CD- 
ROM adds AAA’s TourBook database of over57,000 accommodations, 
restaurants, campgrounds, attractions, and other points of interest, as 
well as listings for 1000 AAA and CAA offices in the U S. and Can¬ 
ada. So while it generates accurate maps with detailed directions for 
destinations in North America, it also includes information on tourist 
sites and hotels for you to checkout on the way. Links to the Internet 
help you avoid major construction sites and get the phone number 
of the state agency that's managing the construction (seethe screen). 
You can also get the latest weather and speciai-events information 
included in your map. 

I found the prog ram's mapping excellent and used it to create direc¬ 
tions to a couple of fairly obscure campgrounds in the White Moun¬ 
tains of New Hampshire.The program succeeded with aplomb (when 
generating directions* you can choose from fastest, most scenic, 
shortest, and others). Furthermore* you can get detailed information 
on hotels and other accommodations, such as room rates, from the 
program. And, perhaps best of all, if you have a GPS receiver and 
you're using the program on the road with a notebook* DeLorme's 
Map' n ? G o can te 11 you exactly where you are. -D ave And raws 


Communications 


Telecom m u n i cations 
and Multimedia 
Encyclopedia 


The Jones Telecommunications and 
Multimedia Encyclopedia CD- 
ROM ($39.95) includes informa¬ 



tion on the broadcast, cable* com¬ 
puter, satellite, software* and 
telephone industries. Organized 
into Industries, Applications, and 
Timeline categories, the CD-ROM 
for Windowsand the Macincludes 
more than 1000 entries, 20 min¬ 
utes of ful l-motion video, a 3000- 
term dictionary, and more than 
200 photos. 

Contact: Jones Digital 
Century, Inc., Englewood, 

CO, (800) 750-5663 or (303) 
784-8703; http://www 
aligntalcentury. com, 

Circle 999 on Inquiry Card, 

Request Information 
via E-Mail 

With Email-On-Demand (from 
$2500; fax option with one line, 
from $1150), you can request 
information via e-mail and receive 
It via e-mail or fax. The program, 
which runs under Windows NT, 
receives e-mail messages via MAPI 
or Internet SMTP, searches for key- 
words, searches the document 
database for the requested docu¬ 
ment in the correct format, pro¬ 


cesses the req u est* a nd sen ds it ou L 
Contact: Ibex Technologies, 
Inc. t El Dorado Hills , CA, 
(800) 875-4239or (916) 939- 
8888; http: H wunv. ibex.com. 
Circle 1000 on Inquiry Card. 


Engineering 


Circuit Encyclopedia 

The Encyclopedia of Electronic Cir- 
cuits CD-ROM ($99) contains 10QG 
circuit designs taken from induSr 
try leaders such as Motorola, Texas 
Instruments. General Electric, RCA, 
and National Semiconductor You 
can choose from 142 categories, 
including power suppliesand au¬ 



dio, display* measurement, radio, 
and signal-generation circuits. The 
program provides a text descrip¬ 
tion of a circuit and a view of the 
complete circuit diagram, which 
you can print Out. 

Con tact: Men ial A u tarna tion t 
Inc„ Bellevue , WA, (206) 641- 
2141; http:! wunv 
.mentala.com. 

Circle 1001 on Inquiry Card. 


Networking 


Network File Caching 

Compatible with NetWare, NT, NFS, 
LAN Manager, Vines, and Path- 
Works clients, Shared LAN Cache 
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Software 


The preview products this month include Gateway’s 200-MHz PS-200XL, 
which introduces SDRAM * a CD-ROM recorder ; and a new Intel Triton chip set 
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redirects redundant file read 
requests to a combination of local 
and shared nonvolatile eaches.The 
program (client software, from 
$69 per node; servers with a 500- 
MB nonvolatile cache and a 25- 
user shared license, from $2995) 
reduces the time it takes for PC 
users to load applications and read 
large files from the network by 
automatically caching applica¬ 
tions soft w a re, d oc u men ts r sp read - 
sheets, scanned images, and other 
files. 

Contact: Measurement 
Techniques, Inc., Stoughton, 
MA, (617)344-6230; 
http: ii www. Ian cache, co m . 

Circle 1002 on Inquiry Card. 

Antivirus 

for Network Firewalls 

A COMPANION PRODUCT TG WEBSCAN, 
McAfee's antivirus scanner for 
Web browsers, called WebShield 
[per gateway $3995), is compat¬ 
ible with almost all leading net¬ 
work firewalls and Internet gate¬ 
ways, Utilizing two NICs to provide 
an added barrier to potentially 
infected traffic, the product scans 
all network traffic between the 
cards, alerting administrators to 
any detected viruses. It can be eas¬ 
ily updated each month. 
Contact: McAfee Associates, 
Santa Clara, CA, (408) 988- 
3832; http :H www 
.mcafee.com. 

Circle 1003 on Inquiry Card. 


Programming 


Mapping and GIS 
Components 

MapGeuects for Windows ($ 1995 ), 
an OLE control and collection of 
more than 35 programmable OLE 
automation objects, lets you add 
mapping and GIS capabilities to 
your applications. You can use 
MapObjeets with programming 
environ merits such as Visual Basic, 
Delphi, PowerBuilder, and Visual 
C++. 

Contact: Environmental 
Systems Research Institute, 
Inc., Redlands, G4 S (800)447- 
9778 or (909)793-2853; 
h tip: H www. esri. com , 

Circle 1004 on Inqui ry Card. 

ActiveX 

Components Suite 

The Sheridan Components Suite on 
CD-ROM ($349) contains Calen¬ 
dar Widgets, a set of components 
for visually displaying date- and 
time-related information in Win- 
dowsapplications; DesignerWid- 
gets 2.0, which includes a Dock¬ 
able Toolbar, Notebook Control, 
IndexTabs, and FormFX;and Data 



Widgets 2.0, a set of 16- and 32- 
b i t ActiveX Co n t ro Is t ha t p rovi d es 
a way to develop front ends for 
database applications. 

Contact: Sheridan Software 
Systems , Inc., Melville, NY f 


(516) 753-0985; 
http: 1/www. shersoft. com, 

Circle 1005 on Inquiry Card. 


The Web 


32-Bit Web 
Authoring 

and Publishing Tools 

Web Office ($499), integrated tools 
for creating and maintaining 
intranet/Internet Web sites, in- 
dudes WYSIWYG HTML Author¬ 
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ing inside Microsoft Word, Web 
Doctor, Web Graphics Editor, Web 
Graphics Library, Help-to-HTML 
Converter, and Mastering HTML 
Book, 

Contact: Blue Sky Software 
CorpLa Jolla t CA, (800) 

571 -9764 or (619) 459-6365; 
http:!!www. blue-sky . com. 

Circle 1006 on Inquiry Card, 

Utilities 

for the Internet 

A suite of Internet l/tiuties for Wi¬ 
dows 95, the Web.Max CD-ROM 
(about $39,99) includes search 
ca p a b i 1 it ies, a n e ws- retri eva I fea - 
ture, an automatic down loader, an 
Internet telephone, file security, 
and an Internet start-up kit 
Contact: Berkeley* Systems, 
Inc., Berkeley , CA, (800) 344 - 
5541 ext. 100 or (510) 540- 
5535; http:!iwww 
. berksys.com, 

Circle 1007 on Inquiry Card. 


Groupware Solution 
for the Web 

WebShARE (SERVER LICENSE, $ 1495 PER 
serve r) be tps you crea te g ro u p wa re 
applications that readily share 
document-oriented information. 
Use rs ca n su bm i t fi I es to el ectron i c 
libra ries of p rod uct life rat u re, sa fes 
presentations, and diagrams and 
photos. WebShare uses SQL to 
store WebShare data, so you can 
integrate grou pwa re applications 
built with WebShare with corpo¬ 
rate data stored i n SQLdatabases. 
Contact: Radnet, Inc., 
Cambridge, MA, (888) 723- 
6381 or (617) 577-9422; 
http: jj www.radnet.com. 

Circle 1008 on Inquiry Card. 


Utilities 


Run CD-ROMs 
Without a CD-ROM 

Drive 

A CD-ROM emulation package, 
FastCD Personal Edition for Win¬ 
dows 95 ($24,95) lets you run Win¬ 
dows 95 or NT CD-ROM applica¬ 
tions directly off a hard disk, 
without a CD-ROM drive. You can 
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No Disc In D live 


run multiple CD-ROM applications 
off local hard disks, access multi¬ 
ple CD-ROM applications simul¬ 
taneously off shared images stored 
on file servers or off other PCs in 
peer-to-peer fashion, and access 
CD - RO M a pp I i c a t i o ns u p to t h ree 
times faster than from a quad- 
speed CD-ROM drive. 
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What's New 


Software 


Contact ; Logicmft 
information Systems, Inc., 
Nashua, NH, (500) 550-5644 
orf603J 550-0300; 
http://www. logicraft.com. 
Circle 1009 on Inquiry Card, 


Windows 


Statistical Analysis 
for Windows 

You CAN analyze data and present the 
resu Its with StatView for Windows 
($595), a 32-bit application that 
features spreadsheet-Nke data 
m a n ag e m e nt, fu I ly cu sfo m iza b 1 e 
graphs and tables, a complete 
drawing environment, broad- 
based sta ti sties, linked resu Its a n d 
data, and templates. 


Contact: Abacus Concepts, 
Berkeley, CA, (510) 540- 
1949; http://u/ww 
■ abacus.com . 

Circle 1010 on Inquiry Card. 

Import Graphics 
into Microsoft Office 

With ImageStream ($69), you can 
import graphics files into Microsoft 
Office a ppl ieatrons from programs 
such as AutoCAD, Adobe Illustra¬ 
tor, and CorelDraw without man¬ 
ual conversion. The program also 
lets you view, edit, and output Post¬ 
Script files to most printers. It pro¬ 
vides 20 extra g raph les filters. 
Contact: Inso Carp*, Boston, 
MA t (800) 333-139S or (617} 
753-6500; httpd/www 
Ansoxom. 

Circle 1011 on Inquiry Card. 


HARDWARE 

Add-Ins 


High-Performance 
Host/DSP Interface 

An interface card for passing data 
between Texas Instruments 1 
TMS320C4Gsand the PCI bus, the 
TDMB4U (from $1695) comes 
with a TIM-40 site and two ways 
of communicating with a PCI host: 
a C40 COM port to the PCI bus via 
a 1024-byte FI FO queue and 32 KB 
of dual-ported memory thatcon- 



nects the C4Q global connector 
and the PCI bus. Fully populated, 
the TDMB414 can achieve over 
500 M FLO PS In only these two 
slots. 

Contact: Transtech Parallel 
Systems Corp., Ithaca, NY, 

(800) 836-1012 or (607) 257- 
6 SOI; http: H www 
Jranstech.com. 

Circle 1017 on Inquiry Card. 

64-Bit Graphics 
and Video Accelerator 

VideoMagic (with 2 MB of EDO 
DRAM, $159; with 4 MB, $239) 
uses Trident s TGUI 9682 64-bit 
graphics engine, which imple¬ 
ments IrueVideo scaling in hard¬ 
ware, The graphics engine provides 
24-bit true color at resolutions of 
up to 1024 by 768 pixels and 
refresh rates of 75 M Hz noninter¬ 
laced and 96 MHz interlaced. The 
video-accelerator function fea¬ 
tures full-screen video playback 
at 30 fps and resolutions of up to 
1600 by 1200 p ixe Is, The ca rd su p- 
ports video playback for the fol¬ 
lowing formats: CD-I, MPEG, 
Indeo, Cinepak, Video CD, CD 
Karaoke, and QuickTime. 
Contact: Jaton Corp., 


Software UPDATES 

Here & Now 2.0, a cross-platform file-interchange utility for PCs, 
offers Windows 95 support, expanded media support, enhanced 
bid i rectional transfer capabilities, and flexible naming conventions. 
$99.95. 

Contact: Software Architects, Inc., Bothell, WA t (206) 487- 
0122; ht ip: H www. soft arch . com . 

Circle 1012 on Inquiry Card. 

The Diskeepcr 1.04 for Windows NT defragmenter is Microsoft 
BackOffice-compatible, runs on-line, and maintains databases, Web 
servers, e-mai l servers, and other critical applications. For Windows 
NT Workstation. $125; for Windows NT Server, $399. 

Contact: Executive Software International, Inc., Glendale, 
CA, (800) 829-4357 or (818) 547-2050; http://www 
.execsoft.com. 

Circle 1013 on Inquiry Card. 

A GUI builder, Builder Xcessory 4.0 adds object receptors; support 
forSun, Hewlett-Packard, IBM, Digital Equipment, and SiliconGraph- 
ics; Java objects and an optimized Java source code generator; an 
Object Hierarchy Browser; a specialized attribute editor; WYSIWYG 
development; and visual inheritance. $3200, 

Contact: Integrated Computer Solutions, Cambridge, MA, 
(800) 800-4271 or(617)621 -0060; http://www.ics.com/. 
Circle 1014 on Inquiry Card. 

Fax-server software, RightFax NT 4.50 offers support for NetWare 
clients, remote-server status monitor and configuration changes, 
new protocols, user-i nterface im provementsto Faxlltil, and RTF for 
OCR output. Server license, $1495. 

Contact: RightFax, Inc., Tucson, AZ, (520) 327-1357; 
ht tp:i/ www. right fax. coni. 

Circle 1015 on Inquiry Card, 


Milpitas, CA, (408) 942 - 
9555. 

Circle 1018 on Inquiry Card. 

2-D/3-D 
Graphics Board 

For applications in high-end visual- 
ization, 3-D animation, and CAD/ 
CAE, the Gloria-M ($1999) in¬ 
cludes an S3 Trio64 chip and a ded¬ 
icated Glint Delta geometry pro¬ 
cessing chip for 3-D performance 
under Windows 95 and NT The 
Gloria-M supports Intel and Dig¬ 
ital Equipment Alpha CPUs and 
comes with 4 MB of VRAM display 
memory; 4to 16 MB of DRAM lo¬ 
cal 3-D memory;and a 30-to 300- 
kHz horizontal frequency. 
Contact: Elsa, Inc., San Jose, 
CA, (800) 272-3572 or (408) 
935-0350; http;//www 
.clsa.com. 

Circle 1019 on Inqu iry Card. 


Peripherals 


CD-ROM Arrays 
for Mac Networks 

Three CD-ROM arrays for Macin¬ 
tosh networks featu re Smart SCSI 
CD boards that map seven CD- 
ROM drives toaslngleSCSI fD.The 
CD Tower-7Mac (about $3795], 
the CD Tower-14Mac (about 
$6595), and the CD Tower-21 Mac 
(a bo u t $ 12,995) p ro vi de a ccess to 
users across Mac networks with up 
to 4.5,9, a nd 13.6 GB of CD-ROM- 
based data, respectively. You can 
choose between quad- and six- 
speed CD-ROM drives. 


Contact: Procom Technology, 
Irvine, CA, (800) 800-8600 or 
(714) 852-1000; 
httpd/www.pmcom. com. 

Circle 1020 on Inquiry Card. 
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Quantum Physics. Term or Life. 

The Infield Fly Rule. Convergence. 

Ah, we knew that last one would confuse you. 

But then, which of life's complexities is tougher to 
decipher than the Convergence market? 

Where the need for expert Information Technology 
solutions turns every decision into a Pass/Fail test. 

It can all seem overwhelming. Until you discover 
something nearly one million computing experts already 
know. It's called BYTE, and within its pages 
are the answers and insights IT decision-makers 
trust to make Convergence a reality 
instead of a nightmare. 

Now, we're not saying BYTE can unravel all of life's 
mysteries. But if your company is in the Convergence 
market, or advertising to it, you'll find no one is more of 
an authority on the subject. 

The Infield Fly Rule? 

Hey, your guess is as good as ours. 


V 



Why do nearly one million computing experts worldwide read BYTE magazine every month? Because only BYTE 
delivers the global coverage and technical insights that illuminate Information Technology from problem through 
solution. That makes us something of an authority on the subject. And you something of a genius when you advertise 
in BYTE, For more information, call |ohn Griffin, VP/Publisher at 603.924.2663. Or contact us at httpY/w ww.byte.com 

The Global Authority for Computing Technology. 











What's New 


Hardware 



Next-Generation Gateway Today 

G ateway’ a n e w 200- M Hz Pen ti u m- ba s ed P5- 2Q0X L pro - 
vides more than just the latest Intel processor for power 
users and early adopters. The P5-200XL also introduces several 
new technologies that you’ll be seeing more of over the next year, 
including the emerging SDRAM, a standard CD ROM recorder, 
and the latest Intel Triton (430VX) chip set. The P5-200XL also 
includes 512 KB of pipelined burst SRAM cache memory, an 
eight-speed CD-ROM reader, a 2.5-GB Western Digital EIDE 
hard drive, a 2-MB Matrox Millennium graphics accelerator, a 1 7 - 
inch Vivitron monitor (15.9 inches viewable), a 2 8.8-Kbps Telepath 
fax modem, an Ensoniq 16-bit wave-table sound card, and Altec 
ACS-400 speakers. 

The P5-2Q0XL is Gateway's first system to include SDRAM 
(expandable to 64 MB of RAM}. SDRAM will be a standard fea¬ 
ture in many systems by 1997, because it provides better per¬ 
formance than EDO RAM at the higher clock speeds of future 
processors. Thanks to the 64-bit DIMM, you can upgrade mem¬ 
ory with just a single module, compared to the two 32-bit-wide 
memory modules you would have to buy if the R5-200XL used 
SIMMs. The bundled Panasonic CD-ROM recorder (double- 
speed write/quad-speed read) includes Corel's CD Creator soft¬ 
ware. The now-standard CD-ROM recorder Jets you burn your 
own CDs to use as a storage medium or to foster information 
exchange among workgroups. Without the CD-ROM, the sys¬ 
tem costs $599 less. 

The resuits of benchmark tests demonstrate that this system 
offers an extensive performance advantage over past systems. 
The P5-20GXL, with 16 MB of RAM and the above configuration, 
scored an overall rating of 149 in Bapco’s brand-new SysMark/32 
for Win 95 and NT applications benchmarks, compared to 93 for 
a 90-MHz Dell. -Jason K. Krause 


Gateway 2000, Inc. 

North Sioux City T SD 
(800)523-2000 
(605) 232-2000 
fax: (605) 232-2023 
http: //www, gw 2k, com 


I 

Gateway P5-200XL 
*3899 
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Integrated Scanning 
Keyboard 

Combining a Windows 95 keyboard 
with the Papc-rPort hardware/soft’ 
ware system into a single inte¬ 



grated device, the PaperPort ix 
(about $349) provides Visioneer's 
proprietary SharpPage contrast- 
enhancement technology, 8-bit 
g ray-sea 1 e sea n n i n g, a nd su p po rt 
for up to 400-dpi resolution. 
Contact: Vkioneer, Inc., Palo 
Alto, CA y (H00) 787-7007or 
(41S) 812-6400; http:ttu>ww 
, visioneer.com* 
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100Base-T 
Media Converter 

The Model 372 (from $349), a 
lOGBase-T-to-fiber media con¬ 
verter provides a low-cost method 
of increasing the distance between 
100 Base -TX-co mpliant LA Ns. 



Contact: Tele Byte Technology, 
Inc„ Qreenlawn, NY, (800) 
835-3298 or (516) 423-3232 ; 
h ftp: H www. telebyteusa. com . 

Circle 1024 on Inquiry Card. 

Internal ISDN Modem 

The Supra NetCommander ISDN 
modem ($299) integrates a 128- 
Kbps plug-and-play ISDN modem 
with an analog port to ring up to 
three telephones, fax machines, or 
modems and support for Multi- 
link-PPP with bandwidth-on- 
demand. The package includes 
Diamond's AutolSDN application 
for ISDN configuration and mon¬ 
itoring, Microsoft's ISDN Acceler¬ 


ator Pack for Windows 95, and 
Microsoft’s Internet Explorer. 
Contact: Diamond 
Multimedia Systems, Inc,, 

San Jose , CA, (800) 727-8771 
or (408) 325-7000; 
http: jj www* supra, com « 
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160-Kbps 
Baseband Modem 

A HIGH-SPEED BASEBAND MODEM WTH 
interchangeable DTE/DCE inter¬ 
face modules, the Model 1090 
KlIoModem PS ($695) supports 
synchronous data rates of from 48 
to 160 Kbps, and connects to V.35, 
X.21, G.703, RS-232, Or RS- 
422/530 hardware interfaces. 



Contact: Patton Electronics 
Co., Gaithersburg, MD, (301) 
975-1000; http:Hwww 
.patton. com A 

Circle 1023 on Inquiry Card. 

Four Medalist 
Hard Drives 

Seagate’s Fast ATA-2 IDE interface 
Medalist hard drives (calI for 
prices) include the Medalist Pro 
2.5, with 2.5 GB of storage, a rota¬ 
tional speed of 5400 rpm, an aver¬ 
age seek time of 11 ms, and an 
internaf data transfer rate of u p to 
116 Mbps; the 2.1 -GB Medalist Pro 
2.1, with the same capacity and 
performance features as the 
Medalist 2.5; the Medalist 1.7, with 
1.7 GB of formatted capacity, a 



rotational speed of4500 rpm, and 
average seek time of 12.5 ms; a nd 
the Medalist 850, with a format¬ 
ted capacity of 850 MB. 
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significance of new 
technologies ... doing 
research ... making complex 
multiplatform purchasing 
decisions ... developing the 
next generation hardware or 
software products ... prepar¬ 
ing strategic corporate plans. 
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“BIX has the highest information density of any online service.” 
Jerry Pournelle, Senior Columnist, Byte Magazine, Mayl996 


“1 was talking with a guy who owns a logging company. He said 
t hat old growth wood is much higher quality because it grows more 
s lowly in the shade of mature trees. ” 

“That's ridiculous young man! If 
that were true, the shadow of a sphere would have a point 
of light in the center!” Which of course, it does ... 

“'Dark and moody J are what 
Japanimation excels at...” 


“serifs 
are 

not idle 
decoration“ 





Y*v 




what 




“It concerns the 
relation of expression 
to meaning. An abrupt and 
disordered syntax can at times 
be very honest ...” 

Ezra Pound 


mind ot 


On BIX, you’ll find people like yourself. People who are glad to lend a 
helping hand when someone asks a question. People who listen to what 
you have to say. People who know about things that will surprise you. 

5 for Free 

You can log into BIX for free to try it out. When you do this you get 5 hours to look 
around during the month you sign on. After that, you will be billed a subscription fee 
of $13 per month, and communications fees as low as $1 per hour, depending how you 
access BIX. A fixed-fee billing plan is available for people who don’t like the notion of 
a clock ticking while they’re logged in. We encourage you to log in by telnet to 

bix.com or x25.bix.com. 

To sign up for the free BIX test drive, dial (800) 695-4882 or dial 
(617) 492-8300, enter bix when prompted and enter bix.rb at the Name? 
prompt. A step by step procedure will get you logged on to BIX. 

The same procedure works if you telnet to bix.com or x25.bix.com. 

Visit us on the Web at http://www.bix.com/ 
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Hardware 


What’s New 


Contactz Seagate Technology*, 
Scotts Valley, CA, (408) 
438-81 Jl; httpzllwww 
.seagate.com, 

Circle 1025 on Inquiry Card. 


Servers 


NT-Based 
Internet Server 

WEBCuBE/NT (from $5995) CAN HOST 
multiple Web sites on the Inter¬ 
net, act as a hub for corporate 
intranets, or serve as an internal 



departmental or eompanywide 
communications server. The server 
operates on a 133-MHz Pentium 
CPU and includes 32 MB of ex¬ 
pandable RAM, high-speed 2-6B 
SCSI disk and tape d rives, internal 
3Vinch floppy and CD-ROM 
drives, 32-bit PCI Ethernet and 
high-speed serial ports, SVGA 
video, a three-button mouse, a 
keyboard, Web-server software, 
and Internet utilities. 

Contact: Pacific Internet, 
Culver City, CA, (800) 572- 
2638 or (310) 410-9700; 
h t tp;!(tmv tv. pacnet. com/. 

Circle 1026 on Inquiry Card. 

ISDN 

Communications 

Servers 

The PortMaster 2 E Communications 
Server comes with five ISDN BRI 
ports (from S3895) or 10 asyn¬ 
chronous serial ports, plus two 
expansion slots, each of which 
accepts a five-port BRI module or 
a 10-port asynchronous module. 
A fully configured unit can sup¬ 
port up to 15 ISDN BRI ports (30 
64-Kbps B-channcIs), 30 115.2- 
Kbps asynchronous ports, or a 
combination of the two ($7885). 
The PortMaster 2i Communica¬ 


tions Server ($3495), has five BRI 
ports and one asynchronous port 
You can use each of the 10 64- 
Kbps B-channels individually, or 
you can combine them using Mul¬ 
ti I i n k-PPP to o bta i n up to 640 Kbps 
for high-bandwidth internet¬ 
working applications. 

Contactz Livingston 
Enterprises, Inc., Pleasanton, 
CA, (800) 458-9966 or (510) 
426-0770; httpziiwww 
Jivingston.com . 
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Systems 


Pentium Desktop PCs 

The Z-Station GT 500 Series comes 
with 100-, 133-, and 166-MHz 
Pentium processors with Intel's 
43QHX PCI chip set, ATI’s Mach G4 
VT 64-bit graphics chip set with 
synchro no us graphics RAM, 16 MB 
of EDO memory, 256 KB of syn¬ 
chronous pipeline burst cache 
memory, six SIMM sockets. Mode 
4 hard drives, and Windows 95. The 
Z-Station GT 500 Series also fea¬ 
tures optional components for 
videoconferencing and multime¬ 
dia applications. 

Contact: Zenith Data 
Systems, Buffalo Grove, IL, 
(800) 533-0331 or (847) 808 - 
5000; http:Hwww.zds.com. 
Circle 1029 on Inquiry Card. 

Desktop PCs 
with Intel’s 
Triton H Chip Set 

Available in desktop or tower con- 
figurations, the Preferred TR2 mid¬ 
size PCs (from $1500) feature 
Intefs Concurrent PCI processing 
architecture for simultaneous 



activity on the CPU, PCI, and ISA 
buses. The systems provide single 
or dual 100-, 120-, 133-, 150-, 
166", or 200-MHz Intel Pentium 
processors; 256 or 512 KB of 12 
cache memory; SMPpower; and a 
USB port. Six expansion bus slots 
are available. 

Contactz CSS Laboratories, 
Inc., Irvine, CA, (714) 852- 
8161; http://www 
.csslabs.com. 

Circle 1028 on Inquiry Card, 

t67-MHz UltraSparc- 
Compatible Systems 

The UWS1/17QE (from $12,500) 
amd UWS1/170E-SYS (from 
$17,400) workstations include 
four 64-bit SBusslots, 20-MBpS 



Fast Wide SCSI-2, and 100-/10- 
MBps fast Ethernet and Media 
Information Interconnect Inter¬ 
face. The UWS1/170E-SYS in¬ 
cludes an UltraSparc IE system 
board, 32 MB of memory, 16-bit 
audio, a six-speed CD-ROM drive, 
a 1.44-MB floppy drive, a hard 
drive of up to 2.1 GB, Turbo GX 
graphics, a 17-inch monitor with 
cable, and Solaris 2.5. 

Contact: Integrix, Inc., 
Newbury Park, CA, (800) 300- 
8288 or (805)375-1055; 
http://www.integrix.com. 
Circle 1030 on Inquiry Card, 

Windows NT Personal 
Workstations 

Powered by 300- and 366-MHz 
A lpha 21164 microprocessors, the 
Af p ha XL300 a nd 3 661nco r po ra te 
2 MB of secondary cache memory, 
a 128-blt memory bus, a 32-bit 
PCI I/O bus. Fast and Wide SCSI-2 
for high-speed disk access, and 
integrated Ethernet.The worksta¬ 
tions support up to 512 MB of 


memory, and five d rive bays sup¬ 
porting a floppy drive, a quad- 
speed CD-ROM drive, and up to 12 
GB of internal storage. An Alpha 
XL 300 Personal Workstation 
($8495) has 32 MB of memory, a 
1 -GB hard drive, a Matrox Millen¬ 
nium 2-D/3-D graphics adapter, a 
CD-ROM d rive, and a floppy drive. 
An Alpha XL 366 Personal Work¬ 
station ($9995) comes with the 
same configuration. 

Contact : Digital Equipment 
C orp., Maynard, MA, (800) 

842-702 7; http: !iwww 
. alphastation. com. 
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100- and 133-MHz 
Pentium Notebooks 

The WinBook XP5 Pentium 1 00- and 
133-MHz notebooks come with 
16 MB of RAM. a 1,3-GB hard 
drive, a 10.4-inch active-matrix 
color screen, 256 KB of cache 
memory, and a 28.8-Kbps fax 
mod e m. The e n t ry- level dual -sea n 
XP5 P10D includes 8 MB of RAM, 
a 540-MB hard drive, a 10.4-inch 
dual-scan color screen, 256 KB of 
cache memory an internal 14.4- 
Kbpsfax modem, and NiMH bat¬ 
teries ($1999; with 16 MB of RAM, 
$2399). The active-matrix XP5 
Pi00 adds 16 MB of RAM and an 
810-MB hard drive ($2999). A six- 



speed CD-ROM docking station is 
also available ($399). You can 
choose a Lexmark pointing stick, 
an optional Logitech 19-mm track¬ 
ball ($29.95), or an optional Alps 
touchpad ($79,99). 

Contact: WinBook Computer 
Corp., Columbus, OH, (800) 
468-2162; httpzllwww 
.winbook.com. 
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Trekker 2020 

Rockwell International 
(319)295-5100 
http://www.cacd 
.rackwell.com 
Circle 1103 on Inquiry Card. 

Speech Development 
Kit 


Speech Systems 
(303)938-1110 
http://www 
.speechsys.com 
Circle 1104 on Inquiry Card. 


Fashion models won’t be 
® wearing these computers on the 
runway. They’re for real work 
wherever you need hundreds of 
pages of documentation that are 
impractical or impossible to tote 
around. Support for speech 
input lets you fetch data as you 
use your hands to fix a turbine or 
troubleshoot a nuclear reactor. 


Optional keyboard, 


if you actually need to 
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Widows 95/NT. 


iAS/400 


MPJS/SPX 


Modem 


Data Gefieral 


TN5250 1 


TN3270 


TCP/IP 


;*p:TCP/tP 


cmarBSM 


$; ft;. 

&5/i nt' 


^Windows, 95/NT 

y " Tefoer 


iWiocIc 


smarts 


'Windows 95/MT 


Windows-3.1; 


mrsafr 


Per&oft, live,, 465 Science Dr., PO Box 44953„ Modi&on, Wisconsin 53744-4953 U.S.A. 
Pbo*e (6G8J273-6QOO, Fox [608]273-8227, 1-800-368,5283, or ados@pefsoft.com 
World Wide Web www.persoftcorri,, Foxbaeic [608)273-6090 

Porsoft Inc, European Headquarters, Lower Woodend Barns, Fawley, Henby-ort‘Thames, 
Oxfordshire, KG9 6JF, United Kingdom, Phone +44 (0J1491 638090, Fax +44 (0)149 1 638010 


SmmTerm provides simultaneous access mutes to the 
information you need—whether it's on the Internet r 
in X applications, or on UNIX , IBM, Digital, and 
Dam General hosts. 


mart Routes to Connectivity 


T he number of PC connectivity 

t 


The most complete multilingual 
connedfvily suite offering o PC X 
server, Netscape Navigator™, 
and mulhendor host connectivity 
including TN525G, TN3270, 
VT420, and DO D47Q. 


SmorTerra Essential 


A cost-effective muhi lingual 
connectivity solution for 
enhanced telnet, FTP, and aerial 
support For corporate users. 


paths in your organization has 
grown. Your users want to connect 
their PCs to the Internet, to hosts 
around the world, and to 
X clients. Mapping out these I 
routes requires the best PC-to- 
host connectivity software 
available—SmarTerm. 

SmarTerm crosses all the 
boundaries, taking Windows 
95, Windows NT, and 

Windows 3.1 users to the 
information they need, 
no matter where it is. 

Whether valuable data is 

on their favorite web sites, 

X clients on their local UNIX 
host, a remote AS/400 host over¬ 
seas, an IBM mainframe in the 

corporate office, a Digital host at 

a regional branch, or a Data General 
host anywhere, your users can 
extend the reach of their PCs. 

SmarTerm makes efficient, reli¬ 
able and quick connections. It's 
- designed specifically to reduce 
your training and support burden 
by including tools and utilities 
that automate common activities 
and integrate host and PC data. 
Plus SmarTerm is easy to learn and 
use, and the technical support is free! 


Plot your connectivity 
course today! Call Per soft 
for a free evaluation copy of 
SmarTerm for Windows 3,1 or 
Windows 95/NT: 1-800-TCP-3130. 


md 


° Ws 95 /P*t 


s °% off 


Superior multilingual PC 
connectivity For I he corporate 
user who needs mulHvendor 
hast connectivity including 

TN5250. TN3270, VT420, 
and DG D470. 


Copyright 1996 PersoFi, Inc. All Rights Reserved. SmarTerm and Persoh are registered trademarks of Parsoft, Inc. Nelatapa Navigator is o trademark of Netscape Communications. Ail other trademarks are properly of 
iheir respeclive owners, Rev,4/96. ‘Through September 30, 1996, SmarTerm Essential, SmarTerm Office, and SmarTerm Enterprise Suite Far Windows 95/NT ore 50% off fhe suggested retail price. 
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Control PC, Macintosh, and Sun 
Computers from 1 Console! 

■ Supports any mixture of PC/Macintosh computers and 
Sun workstations - up to 4 in all 


■ Any platform's peripherals work with any type of 
computer in the system 



Full multimedia capabilities; keyboard, 
mouse, video, microphone, speakers, 
and serial port available 


Multiple users can access different 
computers simultaneously 


Convenient desktop size unit 


An 


AUTOBOOT -g _ 

COMMANDER lfSH 


COME SEE US AT 
Networld + Interop in Atlanta 
Sept. 16-20 at Booth #2920 


Cybex Computer Products Corporation 
4912 Research Drive Huntsville AL 35805 USA 

(205)430-4000 (205) 430-4030 fax 


TM 


Inc. 

500 


Company 



Computer products Corporation 


http://www.cybex.com/ 

PC is a registered trademark of International Business Machines Corporation. Macintosh is a registered trademark of Apple Computer, Inc. Sun is a trademark of Sun 
Microsystems. Cybex. Commander; AutoBoot, and 1 xP are trademarks of Cybex Computer Products Corporation. 

Dealer Program Available Made In USA 
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